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EROSION  CONTPX)L  PRACTICES  DIVISION 

Soil  ^Temperature  Varies  with  Type  of  Tillage  -  C,  L>  Englehorn^ 
Fargo^  North  Dalcota.-"At  seeding  time  at  Langdon^  North  Dakota  the  temperature 
of  the  siirface  soil  varied  with  the  type  of  tillage.  Soil  temperatures  were 
■taken  during  the  afternoon  of  April  19  by  means  of  an  ordinary  glass  labora- 
tory t^/pe  of  thermom.eter  -  During  this  time  atm.ospheric  tem.perature  remained 
fairly  constant  at  50  degrees  Fahrenheit-  In  the  data  below^  each  figure  is 
the  average  of  six  readings." 

Soil  temperatures  in  degrees  Fahrenheit  at  1^  2  and  4  inch  depths 
with  five  methods  of  tillage  of  wheat  stubble  land  for 
seeding  to  spring  wheat. 


Tillage  Method 

Soil  temperature^,  degrees  F, 

at  depths  of 

1  inch 

2  inches 

4  inches 

Spring  plow 

54-9 

49.8 

460  4 

Fall  plow 

57.9 

50.9 

47o5 

Fall  oneway 

54.^7 

49.3 

47.1 

Fall  Field  Cultivator 

53,8 

48.7 

45.7  ■ 

Fall  stubble  mulch 

48.6 

46.6 

44.1 

No  ViTind  Erosion  on  Subsurface-Tilled  Plots  -  Torlief  S.  Aasheim., 
Bo^eman;,  Montana. -"At  Cufbertson,  Montana,  none  of  the  sub-surface  tilled- 
plots  with  residues  on  the  surface  showed  any  signs  of  wind  erosion.  Sub- 
surface tilled  plots  which  were  burned  before  summer  fallow  operations  were 
started  lost  considerable  soil  due  to  wind  erosion.     Several  of  the  plots 
which  had  been  mold  board  plowed  also  drifted  considerably.     Of  the  mold 
board  plowed  fallow  only  the  basin  listed  plots  vrere  entirely  free  from  soil 
movement  due  to  vv'ind. 


s^-This  report  is  for  in-Service  use  only  and  should  not  be  used  for  publicatio 
without  permission  from  the  Washington  Office,  Soil  Conservation  Service  Re- 
search. 


-JHi-All  Research  vrork  of  the  Soil  Cons'ervation  Service  is  in  cooperation  with 
■  the  various  State  Experiment  Stations. 
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"No  trouble  was  experienced  in  seeding  the  sub-surface  tilled  falloiv  plots  at 
Culbertson  this  year.    A  treader  was  used  behind  the  sub-s^arface  tillers  during 
the  fallow  season  and  this  helped  to  break  up  the  straw  and  anchor  it  in  the 
soil.     This  spring  it  was  difficult  to  differentiate  between  fallow  tilled  with 
a  oneway  and  fallow  tilled  with  sub-surface  tillers.     Fallov;  tilled  with  a  one- 
way last  sump.er  looked  very  good  this  spring,  and  none  of  the  plots  showed 
evidence  of  ¥\rind  erosion." 

Sage  Eradication  by  Sheep  -  Bruno  Klinger,  Fort  Collins,  Colorado. - 

"While  examining  sand  sage  areas  for  eradication  trial  sites,  we  found  several 
pastures  entirelj^  clear  of  sage,  though  surrounded  by  heavily- infested  areas. 
Inquiry  among  ranchers  brought  out  information  that  grazing  by  sheep  had  accom- 
plished the  apparent  miracle.     One  pasture  was  cleaned  up  in  the  early  '30' s, 
another  in  the  period  1937-1940.     No  specific  information  is  available  about 
condition  of  the  grass  cover  by  the  time  the  sage  had  been  sheeped  out,  but 
at  present  the  grass  composition  is  much  the  same  as  on  other  sandsage  areas. 
It  would  be  quite  informative,  if  one  could  studj'-  the  stages  of  sage  eradi- 
cation by  sheep,  recording  the  condition  of  the  grass  cover  meanwhile." 

Moisture  Conditions  at  Somis,  California  -  Maurice  Donnelly,  Riversic 
Calif ornia. -"Total  rainfall  of  9„48  inches  from  September  1945  to  April  1946 
was  considerably  below  the  average  of  approximately  14  inches.    Almost  one-hali 
of  the  total  cam.e  in  the  single  storm  of  December  20-24,  1945,  when  4*50  inche: 
fell.     One  of  the  notable  features  of  this  1945-46  rainfall  season  was  the 
extreme  dryness  of  January  and  February.    -The  monthly  distribution  was  as 
follows :  •      •  , 

1945  ■  1946 

September    October    November    December    January    February    March  April 

Inches  of  Rainfall 

0.04  0.70         0.28  4.67  0.26         1.07         2.34  0.12 

"Runoff  was  almost  totally  confined  to  the  storm  of  December  20-24,  1945.  On 
shallow  claypan  soils  at  Somis  seeded  to  grain  in  the  fall  of  1945,  runoff  is 
estimated  to  range  from  1.0  inches  to-lo5  inches.     From  deeper- claypan  soils 
seeded  to  grain  the  runoff  is  estimated  to  range  from  0.5  to  1.0  inches.  From 
claypan  soils  farmed  continuously  to  lima  beans  and  contour  ripped  in  the  fall  ^ 
of  1945,  runoff  vms'the  same  order  of  magnitude  as  that  from  seeded  grain 
fields  in  similar  soil,  ranging  from  1.0  inch  to  1.5  inches.     Contour  ripping 
is  a  fall  tillage  operation  in  which  a  chisel  is  dragged  through  the  soil  to  » 
a  depth  of  7  to  9  inches  along  a  contour  line.     From  claypan  soils  in  clean 
fallow  and  contour  subsoiled  in  the  fall  of  1945,  runoff  was  practically  zero. 
Contour  subsoiling  is  performed  much  like  contour  ripping  except  that  the 
depth  of  operation  is  from  12  to  16  inches.    A  coarse  cloddy  condition  is  pro- 
duced over  nearly  all  the  surface  by  such  contour  subsoiling,  whereas  in  contc 
ripping  much  of  the  surface  is  left  covered  by  the  fine  soil  mulch  prepared 
previously  for  lima-bean  seedbed.     Runoff  was  likewise  practically  zero  at 
Somis  from  prim.ary  non-claypan  soil  in  clean  fallow  and  contour  subsoiled. 
V/here  such  soils  were  in  clean  fallow, and  not  subsoiled,  minor  runoff  took 
place. 
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"From  claypan  soils  farmed  continuously  to  lima  beans  and  contour  ripped  in  the 
fall  of  1945,  washoff  in  the  December  19/+5  storm  is  estimated  at  25  tons  per 
acre,    Washoff  from  seeded  grain  fields  ranged  from  5  tons  per  acre  on  the  deep- 
er claypan  soils  to  25  tons  per  acre  on  the  shallow  claypan  soils, 

"The  depth  of  moisture  penetration  was  from  18  to  30  inches c     In  the  case  of  the 
shallower  penetration,  downward  m.ovement  v;as  impeded  by  tight  subsoil.  Yfeter 
data  on  three  typical  profiles  are  given  herewith.     Moisture  is  stated  as  per 
cent  of  dry  soil.  ■  The  soils  were  under  identical  treatments  which  includes 
deep  contour,  subsoiling,  and  clean  winter  fallow. 

Soil  Depth  Sampled- Inches 
0-6     6-12    12-18    18-24    24-30    30-36    3 6-48    /8-6O  60-72 
Mo i s  t ur e  Ferce ntage 


21.4    20.8    21.2    '22.7     20.2      18,9      17.5      18.0  17,1 


21.0    20.5    19.5     '18..  5      14.7     14e'2      12,4  10.7 


20.2    20.9    16,4     11.1     10.6  12„5 


"In  a  soil  where  downward  movement  of  rainwater  was  not  impeded  by  a  tight  sub- 
soil, about  one-half  of  the  total  rainfall,  or  from  4»0  to  4o5  inches,  expressed 
as  surface  inches  of  water  was  stored  for  use  by  a  summer-growing  crop,.  The 
remainder  was  lost  by  evaporation.    Dry-farm  covercrops  made  little  or  no  growth 
in  the  early  and  mid-part  of  the  season.     On  the  fields  inhere  these  data  were 
taken  there  was  almost  no  moisture  lost  by  transpiration." 

Soil  Moisture  Under  Alfalfa  and  Brome  by  Age  of  Stand  ~  G.  M.  Browning, 
Ames,  Iowa. -"Soil  samples  were  taken  for  moisture  determ.ination  at  one  foot 
intervals  up  to  eight  foot  under  stands  of  brome  and  alfalfa  that  had  been  down 
for  different  numbers  of  years.     These  samples  were  taken  on  Ida,  Monona  and 
Marshall  soils  in  Monona  and  Vifoodbury  counties o     Results  are  shown  in  the  accom- 
panying table o 

"'It' is  planned  to  determine  the  field  capacity  and  Y\rilting  coefficient  on  certain 
of  these  profiles  in  order  that  the  amount  of  water  available  to  plants  can  be 
"calculated  for  these  profiles.     On  the  basis  of  information  obtained  from  other 
profiles  in  that  area,  the  field  capacity  on  Monona  and  Ida  soils  is  approxi- 
mately 20-22  percent  and  the  wilting  coefficient  from.  10-12  percent.  Assuming 
that  the  samples  will  be  similar  to  the  ones  on  which  information  is  available, 
it  is  evident  that  there  is  little  or  no  available  water  for  plants  below  the' 
three  foot  layer  on  fields  that  have  been  down  to  alfalfa  for  three  or  more 
years. 


Primary 

non-claypan 

soil 

Secondary 
claypan  soil 
deep  A  horizon 

Secondary 
claj^an  soil 
shallow  A 
horizon 


Soil  Moisture  under  Alfalfa  and  Bromegrass,  in  vrestern 
lowa^  by  age  of  stand 


Crop  and 

Age  of 

Depth 

of  Samples  ( 

feet) 

field  number 

stand 

1 

2-  ! 

3 

4 

7 

8 

Percent  iloisture 

Alfalfa 

1 

1 

1 

20.1 

19.9 

19.5 

16.5 

15.8 

15.5 

16.7 

15.9 

2 

2 

20.1 

20.0 

20.0 

19.0 

16.2 

15.3 

■  16,4 

16.0 

3 

3 

18,8 

16.9 

16.2 

14.1 

13.6 

13.2, 

^  12.2 

11.5 

3 

17,9 

18. 4 

19.4 

18.6 

13.8 

12.6 

13^0 

12.4 

5 

20.5 

18.9 

17.0 

12.  Q 

10.4 

10.4 

9.9 

10.4 

6 

5 

19.2 

17.4 

12.5 

10.9 

10,2 

9.4 

9.5 

9.6 

7 

5  .. 

17.6 

13.9 

11.6 

12.2 

13eO 

12.0 

,  12.1 

11.1 

8 

5-):- 

22.2 

13.5 

10.0 

10.8 

10.5, 

,  10.1 

10.4 

10.0 

9 

6 

20  6 

20  8 

14.2 

12.1  ■ 

10.8 

:  9-8 

1  0  z 

9  6 

10 

6 

17.5 

17,9 

17.5 

14.1 

10.2 

10.1 

11,1 

11.5 

Alf-Brome 

1 

2 

27.6 

25.1 

23.4 

19.0 

18.4 

18.4 

18.8 

20.4 

2 

7 

22.4 

19.8 

18,2 

13.5 

12.4 

11.7 

11.7 

10.9 

Br  one 

1 

5 

19.7 

17.0 

12.3 

12.5 

12.3 

13.4 

14.2  . 

12a 

2 

5 

20.8 

j  18.3 

17.1 

15.9 

14.5 

14.9 

15.0  - 

15.9 

This  field  iras  also  in  alfalfa  1928-37,  corn  1938,  corn  1939  and  oats 
seeded  to  alfalfa  1940.    All  figures  are  the  average  of  duplicate 
samples  from  each  field  for  each  depth. 


"Attention  is  called  particularly  to  the  alfalfa,  field  number  8  v/hich  was  in 
alfalfa  for  several  years  prior  to  reseeding  in  1940.     In  this  profile,  the 
second  foot  depth  is  only  slightly  above  the  T/ilting  coefficient  and  all 
lower  depths  are  the  same  or  belovr  the  v«'ilting  coefficient.     It  is  evident 
that  in  this  profile  there  is  little  moisture  available  for  plant 'growth 
and  the  farmers  are  very  definitely  concerned  as  to  what  will  happen  to 
crops  when  this  field  is  plovM"ed.     Unless  adequate  rainfall  is  obtained  during 
the  summer  months  it  is  evident  that  there  will  be  a  crop  failure. 

"With  the  need  for  large  increases  in  the  acreage  of  forage  crops  on  the 
steep  Ida  soils  to  control  erosion,  it  is  evident  that  additional  information 
is  needed  to  determine  the  munber  of  years  that  alfalfa  and  brome  or  a  mix- 
ture of  brome  and  alfalfa  m.ay  be  left  dov.-n  without  seriously  depleting  the 
supply  of  subsoil  moisture  and  causing  serious  damage  in  the  succeeding  crops." 

Alfalfa-Brome grass  Observations  -  Dwight  D.  Smith,  Columbia,  Mssouri.* 
"April  observations  of  the  alfalfa-brome grass  field  test  plots  established  in 
the  spring  of  1945  indicate  that  the  stand  and  growth  on  the. plowed  plots  were 
superior  to  that  on  the  disked  plots  in  most  cases.    Manure  with  phosphate 
fertilizer  produced  better  stands  and  growth  than  4-12-8  fertilizer  for  most 
of  the  comparisons.     The  early  spring  gro?irth  on  the  plot  with  surface  appli- 
cation of  fertilizer  appeared  slightly  superior  to  that  with  the  plow-sole 
application.    The  stands  of  alfalfa  have  been  medium  to  very  poor  and  of  brome 
good  to  poor.    The  stand  of  brome  was  more  uniform  than  that  of  alfalfa  although 
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its  appearance  indicated  a  lack  of  nitrogen,  especially  -where  the  alfalfa 
was  thin.    Four  of  the  tests  vrere  established  on-  soils  depleted  of  organic 
matter  and  mth  medium. to  severe  erosion." 

liicrobes,  and. Residues  -•  F.  L.  Duley,  Lincoln,  Nebraska,-" In  our 
microbiological  viork,  counts  have  been  made  to  get  additional  information 
on  the  effect  of  residues  on  numbers  of  fungi  and  total  count  (bacteria  plus 
actinomyces) .    The  results  indicate  that  the  count  goes  up  wherever  the 
organic  matter  is  undergoing  decay.     On  subtilled  land  the  greatest  numbers 
of  organisms  is  in  the  siirface  inch.    Vifhere  the  residue  has  been  turned 
under  the  higher  count  is  in  the  1~6"  layer.    A  sample  of  the  results  is 
shown  belovv" : 


I/Iicrobial  Populations  from  Rotation  Plots  March  28,  194-6 


No  residues 

Residues 

Residues 

Depth 

plowed 

plowed 

subtilled 

Mean 

Fungi  XIO^ 

0-1" 

29.1 

31.7 

58.3 

39.70 

1-6" 

55.7 

52.4 

43.2 

50.43 

Mean' 

42.4 

42.05 

50.75 

45.07 

Total  count  XIO^ 

0-1" 

25.9 

32.3 

57.2 

38.47 

1-6" 

43.0 

52.0 

55.8 

50.27 

Ifean 

34.45 

42.15 

56,5 

44.37 

Cropping  Practices  Affect  Earthworm  Populations  -  Henry  Hopp, 
Belts ville,  Marj^-land.-" Following  the  finding  we'  reported  last  month  that 
earthworms  may  be  an  heretofore  overlooked  factor  in  decreasing  the  erodi- 
bility  of  soil,  we  made  a  survey  of  earthworm  populations  on  the  rotation 
plots  of  the  University  of  Maryland.    Water-stable  soil  aggregation  was  also 
determined.     The  results  for  various  annual  cropping  systems  are  shoTO  in 
the  accompanying  table. 

The  most  important  fact  revealed  by  this  study  is  that  earthworm  populations 
as  high  as  in  permanent  sod  can  be  maintained  on  cropped  land  by  proper 
managenient  methods.    Winter  grain-summer  legume  cropping  appeared  to  be  a 
high-yielding  system  that  is  especially  favorable  for  earthworms  and  soil 
aggregation." 
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nTODDi  nty  PI  an 

f  Earthworms 

per  acre 

Soil  ag- 

1 Number 

Weight 

gregation 

■ 

\ Thousands) 

(Pounds ; 

(i^ercent ; 

\J\J±  i-J- y       CLi.  11  i  LXO.  J_  _U  J/ 

O        iJ.  J     XX i    ^    J  CdX     X      Oct  u  Xdl 

o  / 

44 

w  wx  11  ^      XI 1    _^      V  C^CLX      X  w  U  d  U  X  v^li 

1 0'7 

/ft 
40 

X'X  XXXCvX     OW^UCCLilO     X  WX      llCL^  ^  dililLldJ-X^ 

X/l  XXXcU    oU^Ucdilo    X  Ul     gZdxHj    dniiUd.±J.y  ^ 

iidU.X-iU    UU-lXiCU.    XIl    XUXXUWoU.    Uj    d  VVxilUcX 

vex 

X/x  XXXC-U.    OU^UCdXio    ±  Ux           dXIl^    cLIiiiU.a.XXj' ^ 

hauln  left  on  surface ,  no  winter 

cover  crop 

337 

34 

YiTinter  grain^  annually,  idle  during 

summer 

238 

135 

48 

Winter  grain,  annually,  legume  during 

summer 

394 

258 

60 

Permanent  legtime  sod 

342 

306 

69 

Permanent  grass  sod 

423 

226 

70 

Warm  Dry  April  Hastens  Wheat  Maturity  -  Alvin  E.  Lowe,  Garden  City, 
Kansas. -"April  was  a  warm  dry  month,  in  spite  of  freezing  temperatures  occur- 
ring four  times  during  the  month.    Precipitation  in  April  totaled  .84  in. 
with  «50  being  the  most  in  any  one  rain.    This  is  1,11  inches  belov/  the  38 
year  average  of  1,95  inches  for  April. 


"The  dry,  warm  weather  caused  the  continuous  crop  wheat  to  use  up  its  soil 
moisture.    Most  of  the  continuous  crop  vnieat  is  8  or  10  inches  high  and  turn- 
ing brovm  v^ith  the  main  stalk  trying  to  head.    The  fallow  wheat  looks  much 
better,  but  has  not  grown  much  in  height  during  the  month.    .Some  of  it  has 
exhausted  the  soil  moisture  and  is  starting  to  burn,  especially  those  fields 
or  plots  needed  at  a  heavy  rate  or  on  an  early  date  or  on  poorly  prepared 
summer  fallow.    Most  of  the  fallow  ?fheat  looks  good  and  will  make  an  average 
crop  of  10  to  15  bushels  per  acre." 

Soil  Capabilities  of  Wet  Soils  After  Drainage  -  Richard  M.  Smith, 
Morgantown,  West  Virginia. -"At  the  request  of  the  Greenbrier  Valley  District 
Supervisors  and  of  the  Soil  Conservation  Service  field  technicians,  a  field 
study  of  the  wet  soils  of  the  Mead ov;  River  Valley  was  made  in  cooperation 
with  the  State  Survey  Supervisor,  to  determine  the  capabilities  of  these 
soils  for  intensive  use  if  the  entire  area  was  drained  by  a  major  dovmstream 
engineering  project.    We  also  collected  some  tjrpical  soil  samples  for  labora- 
tory study  to  supplement  the  laboratory  data  previously  obtained, 

"Our  report  has  now  been  prepared.    The  soils  of  the  area  were  grouped  into 
classes  corresponding  with  the  standards  set  up  in  Mimeo  Cir.  54*  released 
by  the  Experiment  Station  last  year,  and  the  discussion  and  recommendations 
were  worked  out  in  essential  agreemeiit  with  this  circular.    The  estimated 
acreage  of  crops  that  could  be  grovm  each  year  in  the  Meadow  River  bottom 
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after  elimination  of  the  most,  serious  flood  hazards  and  obtaining  other  rea- 
sonable degrees  of  drainage  is  as  follows: 

Grass  and  clover^  hay  &  pasture  34-00  acres 

Corn  (or  potatoes)  •  850  " 

Soybeans  900  " 

Small  grains  85O  " 

'■'The  large  acreage  of  hay  and  pasture  appears  necessary  because  of  the  pre- 
dominance of  light-  colored^  strongly  acid,  clay  soils  -which  would  certainly 
be  very  difficult  to  manage  as  regular  crop  land. 

"Organic  Matter  in  Pasture  Tillage  Trials  -  A  few  soil  sam.ples  collected 
fi'om  three  year  old  pa'stvj-e  tillage  field  trial  areas  show  some  interesting 
organic  matter  relationships : 


Location 

Sample  • 
Depth 

None 

Kind  of  Tillage 
Disk  {  Plow  /Spring  Tooth 

Inches 

Percent 

Organic  Matter 

Nicholas  Co,  No.l 

0-3 

7.10 

6.79 

4»54 

Greenbrier  Co.  No,  1 

0-li 

_ 

5.70 

2.87 

3  c  20 

2,38 

Nicholas  Co-  No.  2 

0-1^ 

5.14 

3.13 

5,12 

1^-3 

2.92 

2.50 

3-33 

"These  data  illustrate  a  point  which  Yve  believe  is  of  major  importance  in 
explaining  the  success  of  some  legum.e  seedings  on  shallovf  tilled  seedbed 
compared  to  plowed  seedbeds.     The  soil  organic  m.atter  content  at  the  surface 
on  the  shallow- tilled  seedbed  is  almost  twice  that  on  the  plowed  seedbed. 
This  is  probably  more  significant  than  the  surface  trash  in  its  influence 
on  new  seedings  in  many  cases o 

"Another  point  of  interest  is  the  apparent  increase  in  organic  matter  at 
the  surface  on  plowed  seedbeds  during  the  three  years  since  seeding.  Follow- 
ing thorough  disking  of  the  plovred  seedbeds  we  expect  a  rather  uniform  layer 
at  the  surface  to  a  depth  of  three  inches  or  m.cre.     But  in  the  comparisons 
shown  the  surface  layer  now  has  a  significantly  higher  content  of  organic 
matter.    The  magnitude  of  this  apparent  increase  during  three  years  is  of 
the  same  order  of  m.agnitude  as  the  organic  matter  buildup  obtaj.ned  in  the 
studies  of  eroded  soil  reclamation." 

Dollars  and  Cents  Value  of  Contour  Farming  -  E.  L.  Sauer,  Urbana, 
Illinois, -"Using  the  7--year  average 'yield  increases  for  contouring ' shown 
below  and  applying  1945  average  Illinois  farm,  prices^  the  dollars  and  cents 
gains  per  acre  from  contour  farming  sloping  Illinois  cropland  in  1945  can 
be  approximated.    Contoured  fields  include  fields  contour-tilled  with  terraces, 
buffer  strips,  and  strip  cropping.    Crop  fields  not  on  the  contour  were  plant- 
ed up  and  do^ATL  the  slope  or  following  the  usual  field  pattern. 


Crop 

•n-vc.    i±txu  xn~ 

crease  1939-45 

1  Q  /  C  Til 

Farm  Price 

Increased  Returns  Per 
Acre  from  Contouring 

Corn 

6.9  bu. 

11.07 

t'7.38 

Soybeans 

2.7  bu. 

2.09 

5-64 

Oats 

6.9  bu. 

.68 

4^-69 

Vifheat 

3.4  bu. 

1.58 

5-37 

"Increased  jrields  from  contouring  in  1945  were  slightly  lower  than  the  seven- 
year  average  for  corn  and  slightly  higher  for  soybeans,  oats,  and  wheat.  Con- 
tour farming  resulted  in  substantial  yeield  increases  in  each  of  the  Illinois 
areas  studied." 


Effect  of  Phosphate  on  Hay  Yield  -  H.  0.  Hill,  Temple,  Texas.-"  A 
number  of  the  wintei-  legumes  were  sampled  to  determine  the  response  to  phos- 
phate.    The  follovving  tabulation  shows  the  response  or  lack  of  response  to 
400  pounds  of  superphosphate  per  acre. 


Date 

Legume 

No  Phosphate 

With  Phosphate 

Difference 

4/29/46 

Lbs ./a 

Lbs. /A 

Lbs. /a 

Lappacea  clover 

2801 

2394 

-407 

4/29/46 

Hairy  vetch 

1424 

1179 

-245 

4/29/46 

Williamette  vetch 

895 

801 

-94 

4/29/46 

Ladino  clover 

1222 

1623 

401 

4/29/46 

Alfalfa 

1445 

2048 

603 

4/29/46 

Bien.  I'Vhite  3w.  Clover 

1204 

2172 

968 

4/29/46 

Ii'Iadrid  clover 

1468 

2505 

1037 

3/11/46 

Austrian  winter  peas 

2194 

3401 

1207 

4/29/46 

Emerald 

1675 

3128 

1455 

4/29/46 

Hubam-;5- 

3583 

5879 

2296 

Stemmy. 

"In  turning  under  barley  green  manure  in  1945  on  some  test  areas  4OO  lbs.  of 
superphosphate  per  acre  was  applied.     The  residual  effect  of  this  phosphate 
was  evident  on  hubam  in  oats  grovm  on  this  area  in  the  spring  of  I946.  On 
the  phosphated  plots  the  hubam  clover  is  considerably  taller  than  on  the  sur- 
rounding area." 

Thick  Stand  of  Kudzu  Crowns  in  Corn  Rotation  -  E.  C.  Richardson, 
Auburn,  Alabama. -"In  1941,  kudzu  was  planted  along  bench  terraces  and  m-idv:ay 
between  each  tvi'o  benches.  In  1943  and  1944^  it  was  plowed  for  corn,  leaving 
kudzu  on  the  benches  to  grow  out  over  tha  intervals  to  provide  cover,  and  to 
re-establish  kudzu  in  the  rotation  system.  A  portion  of  the  corn  was  ferti- 
lized with  nitrate  of  soda  at  the  rate  of  225  pounds  per  acre. 

"In  late  March,  1946,  a  cro-tvn  study  was  made  for  the  purpose  of  determining 
the  total  number  of  crowns  and  the  size  of  the  crovms  that  developed  in  the 
terrace  intervals  after  the  last  cultivation  of  corn.  Counts  made  in  areas 
of  100  square  feet  indicated  over  20,000  croiA/ns  per  acre  of  which  30  to  40 
percent  were  more  than  one-fourth  inch  in  diameter.  The  averages  for  three 
terrace  intervals  are  as  follows: 
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Kudzu  CroiTOS  Per  Acre  developed  After  the  Last  Cultivation 
gf  Corrij  Kudzu-Corn  Rotation  1944  and  1945 

__  With  Without  ' 

Nitrate  Nitrate  

Kudzu  CroTOS  Per  Acre 

1944  28,900  32,900 

1945  22,300       ■  -  29^600 


"In  general,  fev;er  crowns  were  developed  in  those  areas  where  nitrate  of  soda 
vr&s  applied  to  the  corn.     Nitrate  increased  the  grovfth  of  grass,  which  apparent- 
ly reduced  the  formation  of  crovms.     Fewer  croT.-ns  and  a  smaller  proportion 
of  quarter-inch  crowns  were  produced  in  the  1946  count  than  in  1945*  Culti^ 
vation  in  1944  and  1945  destroyed  most  of  the  old  crowns;  therefore,  crovms 
formed  in  1945  and  counted  in  1946  w-ere  from  runners  which  originated  from 
the  benches." 

Cecil  Soils  Need  Minerals  -  B.  H=  Hendricks on,  Watkinsville,  Georgia. - 
"Quick-test  soil  analyses  made  at  the  Station  during  April  indicated  rather 
low  levels  of  phosphorus  and  potash  in  the  soil  due  to  grazing  off  of  grasses 
and  clovers  in  the  perTnanent  pasture;  in  sericea  and  lespedeza  fields  where 
hay  is  harvested;  and  in  grain  sorghum  fields.     This  confirms  the  generally 
accepted  idea  that  mineral  additions  in  fertilizers  should  vary  according  to 
crop  demands,  since  there  is  not  much  of  a  "back-log"  of  inherent  fertility 
in  Cecil  soils." 

Processing  Oriental  Chestnuts  -  Joseph  C.  Moore,  Auburn,  Alabama. - 
"Oriental  Chestnuts  processed  in  a  pressure  cooker  for  10  minutes  are  keeping 
in  a  fine  v^ay  after  S  months o    Fresh  nuts  v/ere  hulled^  ground  in  a  food  chopper, 
placed  in  pint  glass  jars^  and  processed  in  a  pressure  cooker  10  minutes  at 
15  pounds  pressiure  during  September  1946c     These  ground  nuts  are  excellent 
filler  for  meat  dressings, 

"A  profitable  soil  erosion  scheme  has  been  worked  out  using  Oriental  chestnuts 
as  an  overstory  on  poor  eroded  soil  with  lespedeza  sericea  as  a  ground  cover^ 
The  sericea  is  mowed  for  hay^     Several  of  the  chestnut  trees  hax^e  born  25  pounds 
of  nuts  per  tree  at  7  years  of  age." 

Rye  and  Vetch  Survive  Subsurface  Tillage  -  T.  L.  Copley,  Raleigh, 
North  Carolina, -"The  green,  rank  gro-wtn  of  rye  'and  vetch  winter  cover,  used  in 
the  continuous  corn  mulch  plots  was  not  entirely  killed,  even  v;ith  tvfo  sub- 
surfacings  in  preparation  for  corn.    Both  March  and  April  were  rainy,  and  under 
such  conditions  these  winter  covers  do  not  appear  very  satisfactory  for  m.ulch 
farming . " 

Yfinter  Cover  Crop  Observations  -  John  T.  Brcgger,  ClemiSon,  South 
Carolina. -"Careful  observations  w^ere  made  of  v.anter  cover  crop  plots  in  the  ex- 
perim.ental  orchard.    The  following  items  are  worthy  of  reporting: 

(1)    Rye  following  rye  (several  years)  shoi-^ed  very  sparse  and  poor 
grow^th. 
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(2)  Rye  in  combination  with  Korean  lespedeza,  with  same  fertilization 
program^  showed  rank  growth  and  excellent  cover. 

(3)  Hairy  vetch  after  several  years  of  succession  still  produced  a 
complete  stand  and  heavy  cover. 

(4)  Vicia  grandiflora  produced  excellent  cover,  even  better  than  hairy 
vetch. 

(5)  Chilean  tarts  (V.sp.)  made  a  relatively  inferior  stand  last  fall 
following  nat^aral  reseeding,  but  a  good  grov;th  cf  plants  this 

•  -spring. 

(6)  LeConte  vetch  after  reseeding  for  two  years  spread  over  consider- 
able area  and  gave  a  very  thick  stand.     This  species  of  vetch 
matures  seed  very  early  and  is  the  most  promising  new  cover  crop 
vre  have  tried  out, 

(7)  Southern  spotted  bur  clover  with  natural  reseeding  gave  excellent 
stand  and  heavy  cover. 

(8)  Button  clover  with  natural  reseeding  produced  a  heavy  thick  stand; 
one  of  the  bestc 

(9)  Crimson  clover  with  natural  reseeding  made  excellent  stand  after 
five  years  on  same  ground  I'fith  no  additional'  seed  added,  llhen 
this  clover  is  not  cultivated  it  reseeds  successfully  year  after 
year. 

(10)  Singletary  pea  with  natural  reseeding  made  excellent  stand  follow- 
ing a  very  disappointing  stand  last  year.     Evidently  it  takes  more 
than  one  year  for  this  species  to  get  a  good  start.     It  will  be 
observed  another  year  before  any  definite  conclusion  is  reached. 

(11)  Tangier  pea.    Very  heavy  stand,  probably  heaviest  of  all  winter 
cover  crops  in  terms  of  tonnage.     Seed  very  scarce  and  high  but 
apparently  with  natural  reseeding  this  species  may  be  used  Tmere 
cultivation  during  early  sumrr-er  is  not  essential. 

(12)  Several  crotalaria  species  gave  good  over-winter  residues  and  is 
our  most  promising  summer  leguires  for  orchard  use  in  terras  of 
winter  residue  which  will  not  completely  decay  until  mid-summer. 

(13)  Soybean-Sudan  grass  combination  gave  a  fair  residue.     The  soybean 
portion  of  the  m.ixture  does  not  show  up  m.uch,  but  with  the  Sudan 
grass  supplying  most  of  the  r-;sidue  this  mixture  remains  one  of 
the  most  promising  for  orchard  use.     In  general,  however,  summer 
cover  crops  have  not  proved  satisfactory  in  terms  of  increased 
yields." 

Aggregation  of  Soil  Particles  in  Potato  Rotations  -  Sterling  J. 
Richards,  New  Brunswick,  New  Jersey. -"Micro-aggregation  determinations  were 
made  on  sam.ples  from,  the  potato  rotation  plots,  at  Karlboro.     The  samples  irere 
taken  on  Novem.ber  13,  1945-     The  average  percentage  aggregation  of  silt 
and  clay  for  three  plots  for  each  rotation  was  as  follows: 
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"R  n  "i".   "1".  "1  on  -^z 

Percent  Aggregation 
of  Silt  and  Clay 

Continuous  Potatoes 

65.3 

Potatoes,  barley  and  soybeans 
Barle^T"  and  soybeans,  potatoes 

62,7 
65.7 

Potatoes,  sod 
Sod,  potatoes 

67-7 
69.3 

YiHieat  and  sod_;  potatoes 
Potatoes,  wheat  and  sod 

AO  n 
D  /o  / 

70.3 

i;Yheat  and  sod,  sod^  potatoes 
Potatoes,  wheat  and  sod,  cod 
Sod,  potatoes,  wheat  and  sod 

65^3 
66.7 
70.3 

l/  The  last  named  crop  in  each  rotation  is  the  one 
grown  in  1945 


Grant  County  Report  Available  -  H.  0.  Anderson.  LaCrosse,  Wisconsin, - 
"The  report  "Sia  Yeafs~of  Soil  Cons'efvation  Farming  in  Grant  County,  Wisconsin" 
was  mimeographed  for  use  of  Soil  Conservation  Service  and  Extension  Service 
personnel.    This  report  was  also  submitted  to  the  Bulletin  Reading  Committee 
of  the  TiTisconsin  Agricultural  Experiment  Station  for  approval  as  an  Agricultural 
Station  bulletin." 

Excessive  Soil  Losses  from  Corn  and  Winter  Iffceat  -  C.  A.  Van  Dor:m_, 
Dixon  Springs,  Illinois. ••" Only  eight  crops  of  corn,  when  produced  in  a  three 
year  rotation  of  corn,  winter  wheat,  and  lespedeza,  would  remove  an  additional 
inch  of  soil  on  a  9  percent  slope  with  a  slope  length  of  210  feet.     Soil  losses 
during  the  five  month  periods  when  three  crops  of  corn  were  produced  have  varied 
from  four  tons  per  acre  on  5  percent  slopes  35  feet  in  length  to  17.8  tens  on 
9  percent  slopes  210  feet  in  length.     General  soil  losses  have  been  greater 
from  'Adnter  wheat  on  5  percent  slopes  than  from  corn.    Losses  from  winter  wheat 
varied  from  6-l/2  tons  to  over  15  tons  per  acre  during  the  7  month  period  when 
winter  wheat  was  produced  in  the  rotation.    Extent  of  the  losses  depanded  upon 
steepness  of  slope  and  plot  lengths.    Excessive  soil  losses  obtained  from,  winter 
wheat  are  explainable  by  the  fact  that  soil  moisture  is  not  always  replenished 
early  enough  in  the  fall  to  perm.it  early  seeding  and  vigorous  growth  before 
winter  and  spring  rains  occur, 

"In  problem,  areas  where  the  surface  soil,  through  past  erosion,  has  been  re- 
duced to  three  or  four  inches,  the  soil  losses  which  have  been  secured  cannot 
be  tolerated  if  the  land  is  to  remain  in  agricultural  production. 

"Although  losses  from  lespedeza  have  been  higher  than  from  well  established 
grassland  on  similar  slopes,  the  losses  in  general  have  been  considerably  less 
than  from  corn  or  winter  wheat. 
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"The  following  soil  losses,  in  tons  per  acre,  were  secured  from  duplicate  plots 
on  5  and  9  percent  slopes,  v^dth  a  plot  length  of  70  feet:" 

 Slope  

Crop  9^ 


Corn  5.6  13.5 

Winter  llieat  11.2  10.6 

Lespedeza  5.8  6.1 


Average  per  year  7o5  10.1 

Irrigation,  Drainage,  and  Fertilizer  Field  Trials  -  John  Lamb,  Jr., 
Ithaca,  New  York. -"The  planning  of  irrigation  field  trials  is  undervray  in 
Chautauqua,  Erie,  Ontario,  Allegany,  Tompkins,  and  contemplated  for  Genesee 
Counties.     Drainage  trials  are  planned  for  Erie  and  Chautauqua.  Cover-crop 
trials  are  underway  in  Wyoming.    Tvfo  field  trials  in  Cayuga  County  were  planned 
with  Messrs.  Walker  and  Messer. 

"A  field  trial  cover-crop  experiment  with  fertilizers  has  been  set  up  in  a 
vineyard  about  3  miles  north  of  the  Kamm_ondsport  experimental  vineyard.  The 
vineyard  consists  of  about  3-l/2  acres  of  three-year  old  DelaT\rares.     The  present 
cover  is  domestic  rye  grass.    Six  treatments  with  8  replications  were  set  up, 
making  43  plots  in  all.     The  owners  will  furnish  all  the  labor  necessary. 

"The  fertilizer  treatments  are  as  follows: 


Treat- 
m.ent 

N 

P2O5 

K20 

1 

0 

0 

0 

2 

16 

0 

0 

3 

32 

0 

0 

4 

32 

0 

32 

5 

32 

32 

0 

6 

32 

32 

32 

As  the  vines  increase  in  size,  those  amounts  mil  be  increased." 
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miNAGE  AND  V. ATER  CONTROL  DIVISION 

Pydrologic  Studies  -  L.  Lc  Karrold,  North  Appalachian  Experi- 
mental iVatershed,  Coshocton,  Ohio, -"The  month  of  April  19^6  was  noted  for 
its  total  lack  of  runoff  water  from  the  upland  vvatersheds.     Only  1.^0 
inches  of  rain  fell.     This  is  about  one-half  normal.    Rain  fell  on  13  days, 
the  maximura  amount  in  any  one  day  being  0,5^  inch.     The  maximum  5-minute 
rainfall  intensity  am  cunt  ed  to  Och  inch  per  hour.     It  is  clear  "v/hy  no  sur- 
face runoff  occurred. 

"Stream,  flow  from  a  300-acre  watershed  came  from  ground-vfater  storage  en- 
tirely.    The  fact  that  minimum  flow  was  less  this  month  than  at  any  other 
similar  period  for  the  past  6  years,  is  evidence  of  unusually  lovr  ground- 
water levels  for  this  season.     The  lo\:est  daily  flow  for  April  19U6 
(0.005  inch)  is  about  one-third  less  than  previous  low  floi'V  for  past 
Aprils. 

"There  \iere  11.97  inches  of  vrater  in  the  UO-inch  profile  at  -v/atershed  109 
■■*n  April  2,  and  lO.liS  inches  on  April  26.    A-S  precipitation  vras  much  below 
norroal  d.iring  the  month  these  watersheds  are  2iiuch  drier  than  usual  at 
this  time  of  year  but  the  dry  conditions  are  largely  corXined  to  the  top 
soil  and  upper  subsoil.     Lioisture  conditions  in  tiie  lower  20  inches  of  the 
l|0-inch  profile  are  not  much  different  from  other  years, 

"Excellent  progress  in  plowing  and  disking  land  for  corn  i/as  made.  Dry 
surface  soil  near  the  end  of  the  month  made  plovvlrg  difficult.     Tv.o  strips 
on  the  75-acre,  improved-practice  watershed  'i.^ere  prepared  for  corn  by: 
(1)  Plowing  (standard  practice),  (2)  plowing  mth  mold  boards  reinoved, 
and  (3)  disking  (20-inch  heavy  disk),     cith  good  weather,  the  latter  t^TO 
methods  should  provide  satisfactory  seed  beds  and  good  surface  laulch  pro- 
tection, " 

Hydrologic  Studies  -  J.  A.  Allis,  Central  Great  Plains  Experi- 
mental '.iatershed,  Hastings,  Nebraska. -"For  April  precipitation  at  the 
meteorological  station  was  0.2?  inch,  which  is  the  lowest  April  recorded 
on  the  project.    This  is  2„3  inches  below  the  average  rainfall  at 
Hastings,  Neb.,  based  on  the  ]46-3rear  average.     The  wlieat  is  beginning  to 
turn  brown^in  spots  and  unless  moisture  is  received  soon,  the  yields  in 
this  section  will  be  small„" 

Hydrologic  Studies  -  R.  B.  Hickok,  Lafayette,  Indiana. -"It  v^as 
the  driest  April  for  Lafayette  since  1916,  and  only  four  drier  have  oc- 
curred since  the  beginning  of  record  in  1869.     An  average  of  only  1,66 
inches  was  recorded  at  the  Thirockmorton  Farm,  and  1.31  inches  at  the 
Dairy  Farm,  or  53  percent  and  [j.2  percent,  respectively,  of  the  April 
•normal'  for  the  locality.     Only  very  light  showers  occurred  during  the 
month  up  to  the  2oth,  when  approximately  0.80  inch  of  rain  fell  at  the 
Throckmorton  and  0.60  inch  at  the  Dairy  Farm.     There  was  no  runoff  from 
any  of  the  watersheds. 


"Chemical  analyses  vvere  started  on  the  19hS  crops  from  the  experimental 
watersheds  to  determine  effects  of  conservation  treatment  on  their 
nutrient  values.     The  following  table  shows  comparison  of  protein  con- 
tents of  corn  and  hay  crops: 

Table  1.— Protein  analyses  of  corn  and  hay  from  conservation 
and  'prevailing  practice'  treated  watersheds 

Purdue-Throckmor ton  Farm,  Lafayette,  Ind. ,  19Up 


Crop 

1/ 

Treatment- 

VJatershed 

No.                Percent  prob. 

Corn 
n 

Prevailing 

10  7.6 

15  7.U 

Average  7.5 

Conservation 

lU  8.2 
18  8.2 

Average  8.2 

Hay 

Prevailing 

5  11.2 
8  11.3 

Average  11.2 

Conservation 

6  11.8 

7  13.3 

Average  12.0 

1/  Corn,  wheat,  meadow  rotation,  'square'  tillage  and  seeding,  common 
(light)  fertilization  on  'prevailing'  practice  watersheds;  same  ro- 
tation contour-  seeding,  heavy  fertilization  and  manure  plov^red  under 
for  corn,  heavy  fertilization,  and  manure  top  dressing  of  v/heat  on 
conservation-treated  v/atersheds;  1st  year  of  2nd  rotation  under  dif- 
ferential treatment." 
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Hydrologic  Studies  -       G.  ''shitej  :^.st  Lansing,  Michigan, -"In 
clieckinj^  r unof f"caTciilati o ns"  for  the  month  of  iv^arch,  certain  errors  vvere 
found,  mekirg  the  runoff  table  included  in  the  i.:arch  report  iiicorrecto 
The  follovi/ing  table  gives  the  correct  figures: 


Cultivated  'til at er sheds 

coded  watersheds 

Tiate 

IJCX  \j  c 

Precipitation 

Runoff 

"A" 

"B" 

Precipitation 

Runoff 

Inches 

Inches 

■  ■ 

Inches 

Inches 

Inches 

Mar.  1-3 

0.06 

1.0691 

1.1701 

0,03 

0 

Mar„  3-6 

1.23 

.9161; 

1.1U57 

.93 

.0726 

Total  for 
Month 

2,16 

lo9855 

2,3158  1 

2.19 

«0726 

Percent 
Runoff 

-i 

91.92 

107.21  1 

.03 

Hydrologic  Studies  -  John  Laiiib,  Jr.,  Ithaca,  V.evr  York, -"April 
shoT/ers  v;ere  decidedly;-  lacking  this  year,  the  monthly  total  being  only 
1,79  inches;  1.2k  inches  below  the  station  10-year  average.  Temperatvires 
were  below  normal,  the  average  mean  being  3  degrees  below  that  for  the 
past  3  years.    A  snovrfall  of  5  inches  occurred  on  the  26th  and  27th  "vvldch 
soon  disappeared  i/ith  subsequent  rising  temperatures  and  resulting  peak 
flovf  for  the  month. 

"Due  to  the  small  amount  of  precipitation  during  January  through  March, 
the  soil  was  very  receptive  ivith  resulting  lo"v;  runoff.    All  rain  gages 
and  runoff  recording  equipment  were  put  in  running  order  for  the  suiimier 
period. 


April  data 


Idle  land 

in  weeds 

■...oodland 

 — — —  

Degrees 

Degrees 

Maximum  temperature 

81 

85 

Minimum  temperature 

21 

21 

Average  maximum  temperature 

52 

5U 

Average  minimum  temperatiire 

31 

30 

Average  mean  temperature 

^2 

h2 

Precipitation,  inches 

1.79 

1.79 

Runoff,  inches 

.U)4l8 

.0171 

Runoff  in  percent  of  precipitation 

.25 

.01 

Peak  floi;,  inches  per  hour 

,0011 

j  .0009 
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Hydrologic  Studies  -  D.  A.  Parsons^  Auburn,  Alabama. -"In  an  in- 
tensive study  of  the  storage  and  movement  of  the  iwater  of  a  watershed  in 
this  region,  it  is  necessary  to  have  a  measure  of  the  specific  .yield  of 
the  v;ater-b earing  material.     The  specific  yield  may  be  defined  as  the  pro- 
portion of  a  given  space  below  the  w^ater  table,  or  --round-'kfater  level,  that 
is  occupied  by  drainable  water.     There  are  several  reasons  why  it  is  diffi- 
cult to  determine  its  true  value;  nevertheless,  an  attempt  has  been  made 
for  the  watershed  of  one  of  our  experiiiiental  ponds, 

"For  each  of  several  sizable  rains  occurring  in  late  vdntcr  and  early 
spring,  i,;hen  the  evapo-transpiration  and  soil  moisture  deficiencies  ^..'cre 
low,  the  mean  depth  to  the  water  table  ivas  recorded  for  each  day,  beginning 
on  the  first  day  of  rainfall  and  ending  several  days  thereafter  \<hcn  the 
rate  of  fall  of  the  i/.ater  table  becam.e  -normal.     The  normal  daily  rates  of 
fall,  corresponding  to  each  recorded  position  of  the  'i/ater  table  in  the 
period,  vrere  tabulated  and  suLmed.     To  tliis  sura  \.'as  added  the  increase  in 
ground  water  elevation  from  the  beginning  to  the  end  of  tbe  period.  This 
gave  the  effective  rise  in  the  i/ater  table  due  to  the  penetration  of  rain- 
v/ater, 

"The  amount  of  Y/ater  reaching  the  v/ater  table  \ms  the  rainfall,  minus  the 
surface  runoff,  and  minus  the  soil  moisture  deficiency.     The  soil  moisture 
deficiency  v;as  calculated  by  using  an  assumed  value  for  evapo-transpiration 
(1/2  to  9/10  of  floating  pan  evaporation)  for  a  period,  beginning  with  the 
day  following  the  last  previous  day  of  ground  water  accretion  and  ending 
with  the  last  day  of  the  rain  under  consideration. 

"The  mean  effective  rise  in  the  water  table  for  each  inch  of  rainfall  that 
penetrated  to  ground  v,  ater  was  26.7  inches.     This  gives  a  specific  yield 
of  .0375.    Having  this  figure  and  using  a  reverse  process,  groundwater 
additions  and  soil  moisture  deficiencies  can  be  estimated  during  the  warm 
part  of  the  y<-ar.     The  average  deptli  to  the  water  table  was  about  five  feet 
for  this  determination.     Additional  data  and  study  may  indicate  that 
specific  yield  varies  vnith  average  depth  to  ground  water. 

"The  lake  is  stocked  'with  blue-gill  bream,  large-mouth  bass,  crappie,  and 
catfish.     The  bream  and  bass  provide  most  of  the  fishing.     The  weight  of 
bream  caught  is  normally  greater  than  that  of  all  others  put  together. 
For  this  reason,  and  for  the  reason  that  all  aquatic  life  in  the  lake  is 
closely  interdependent,  any  fa.ctor  that  adversely  affects  the  bream  "vd.ll 
create  poor  fishing, 

"It  was  explained  that  bream  gain  most  of  their  v/eight  during  the  spring 
and  fall.     There  is  very  little  growth  in  the  suriiraer.     Last  spring  the 
muddy  v/ater  tied  up  the  phosphate  in  the  fertilizer  and  shut  out  the  light 
that  is  necessary  for -the  gro'vjth  of  microscopic  plants,     without  an 
abundance  of  microscopic  plants  there  is  little  biologic  life  upon  which 
the  bream  feed.     The  bream  did  not  groi'/  and  did  not  spaivn  in  their  usual 
abundance.    Because  of  the  scarcity  of  young  bream,  the  bass  did  not  eat 
well.     So,  all  in  all,  a  Very  unhappy  situation  existed. 
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"This  crcpcricncc  again  illustrates  the  real  noed  for  consideration  of  tho 
hjdrolo-ic  and  erosion-control  aspects  of  lariu  fish  pond  design  and 
management.    For  b^st  results  in  fertilized  ponds  tiie  supporting  v/atcrshcd 
should  border  on  being  too  small,  unless  excees  runoff  can  be  diverted. 
This  accentuat'v_s  the  need  for  a  better  knowledge  of  the  runoff -producing 
qualities  of  ;;atersheds  and  the  pond  losses  to  seepage  and  evaporation." 

Lacrobiological  Studies  -  F.  L.  Duley,  Lincoln,  Nebraska. -"In 
our  -»/ork  in  cooperation  ■v^ith  the  Hastings  Project,  we  h^ve  seeded  more 
sv/cet  clover,  both  annual  and  biennial.      .^e  also  have  seeded  lespedeza  and 
partridge  peas.     Sv/eet  clover  residue  is  being  used  for  corn,  sorghum, 
oats,  and  wheat.    Also  bromegrass  and  crested  wheat  grass  -nere  seeded  in 
tiis  residue  last  fall.    Excellent  stands  and  early  spring  growth  have  been 
obtained, 

"In  our  microbiological  work,  counts  have  be-^n  made  to  get  additional  in- 
formation on  the  effect  of  residues  on  numbers  of  fungi  and  total  count 
(bacteria  plus  actinomyces) .     The  results  indicate  that  the  count  goes  up 
wherever  the  organic  matter  is  undergoing  decay.    On  suDtilled  land  the 
greatest  numbers  of  organisms  is  in  the  surface  inch.     !vhore  the  residue 
has  been  tiirned  under  the  higher  count  is  in  the  1-6  inch  layer.     A  sample 
of  the  results  is  si'iown  in  the  following  table: 


Iviicrobial  Populations  from  Rotation  Plots  Llarch  28,  19U6 


Depth 

V.o  residues 
plowed 

Residues 

plOT/J'Cd 

Residues 
subtiD.led 

Mean 

Inches 

Fungi  XIO^ 

0-  1 

1-  6 

29.1 
55.7 

31-7 
52. U 

58.3 

U3.2 

39.70 
50,43 

Mean 

42,05 

6 

Total  count  XIO 

50.75 

45.07 

0-  1 

1-  6 

25o9 
U3.0 

32,3 

52oO 

57.2 
55.8 

38. U7 
50.27 

Mean 

3UeU5 

ii2a5 

56.5 

liU.37 

"Tests  for  nitrates  have  shown  that  the  nitrate  content  of  the  soil  is  lovif 
this  spring.     This  has  already  caused  noticeable  effect  on  the  grov^th  and 
vigor  of  ivheat  in  many  fields." 
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Soil  Physics  Studies  -  F.  A.  Kuiffiiiejr,  Auburn^  Alabama. -"Tlio 
tilth  studies  on  the  Tennessee  Valley  .:5<:periment  Station  plots  \^crc  con- 
tinued, and  the  follovjing  data  \iere  sumr.iarized  on  the  basis  of  three 
samplings,  December  12,  February  22,  and  March  29.     (D^-catur  clay  loam) 


Previous  crop 


%  hon-capillary  pore  space, 

surface  soil  at  60  cm.  tension 


EK5C  ember  12 


February  22 


March  29 


Continuous  corn 

Cent,  corn  +  N 

Cotton,  vetch  planted 
in  fall-;;-;;-;;- 

Oats,  soy  hay,  vonch 
planted  in  fall;KB;- 


22.8 
25.1 
30.5 

23,6 


plo\7cd  March  6 
plovT.d  April  T 

In  3-y^ar  rotation  v/ith  legumes 


31.1-;t- 
30.6-;;- 
19.8 

19. U 


28.8 
29.0 

13  »0-; 

15  o  7-: 


"As  sampling  pro^i esses,  it  appears  to  become  more  evident  that  the  corn 
plots  retain  a  mu(;h  higher  porosity  than  the  other  plots.  Indications 
are  that  tliis  is  jiossibly  due  to  the  natur^  and  action  of  the  corn  roots. 
At  a  recent  mi^eti'ig  v/ith  Soil  Conservation  Service  and  Station  personnel 
at  luiississippi  State  College,  it  uas  agreed  to  initiate  a  cooperative 
project  to  study  the  effect  of  plant  roots  on  soil  porosity. 
Dr.  Leonard  anci  ^xessrs.  Voodburn  and  Jones  agre:,d  to  conduct  studies  of 
this  nature  on  the  Mississippi  Station  cropping  systems  plots." 

Hydxr.-jilic  Studies  -  F.  i,,  Blaisdell,  loinneapolis ,  Minnesota. - 
"J/lir,  Donnelly  largely  completed  his  check  tests  on  rectangular  spillvvay 
outlets,     Thes'^  t^sts  v»ore  run  using  box  inlets  having  lengths  varying 
from  one-half  to  tv:o  times  the  vvidth  and  depths  of  box  varying  from  one- 
fourth  to  one  times  the  t^ddth.     The  length  of  the  uniform  -vddth  transi- 
tion located  :)ctw'een  the  box  inlet  and  the  stilling  basin  proper  i/ras 
varied  from  tne  minimum  length  determined  from  the  studies  to  an  extreme- 
ly long  lengtn  to  discover  the  effect  of  these  changes  on  stilling  basin 
performance.     Mo  effect  ^-;as  apparent.     Long  transitions  may  occur  i/lierc 
the  transition  is,  for  example,  a  highv^ay  culvert  joining  the  box  inlet 
and  stilling  basin.     The  length  of  the  stilling  basin  "i/as  varied  from 
minimum  to  an  extreme  length  and  the  sidcv/all  flare  i.as  varied  from  two 
longitudinal  to  one  transv-rse  (the  maximum  permissible)  to  straight. 
The  ri-:sults  in  all  the  check  tests  '..'ere  as  ezcpected.     All  of  the  tests 
have  been  run  on  lialf -models .     A  fe".."  t..sts  \.^vc  run  on  full  models  half 
the  size  of  the  half -models  and  for  one  test  of  the  full  model  a  duplicat 
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tost  -v^as  run  in  which  a  lucite  platu  was  located  at  the  raodel  center  line 
to  produce  two  half-moduls .     The  results  obtained  with  the  half-siac  full 
model  were  identical,  within  th^  liriiits  of  experimental  precision,  wath 
those  obtained  on  the  half-raodel. 

"During  the  raonth  of  April  the  installation  of  the  1-1/8 -inch  pip^.  drop 
inlet  model  \:as  completed.     Twenty-one  t^^st  runs  were  made  and  the  data 
were  recorded  both  by  the  pressure  r^-corders  and  by  photo:;raphic  m.ans  as 
described  in  our  Larch  report.     The  data  was  analyzed  and  plotted  using 
the  dimensionless  parameters  Q/D^'^  and  H/D  where  Q  is  the  discixargc  in 
cubic  f>.et  per  second,  D  is  the  pipe  diameter  in  f^^et,  and  H  is  the  head 
on  the  box  drop  inlet  in  f^et.     The  h.ad-dis charge  relation  for  the  1-1/8- 
inch  and  the  [;-l/2-inch  models,  i-vhen  plotted  in  thu  above  manner,  shows  a 
very  close  agreement  of  the  experimental  data  ov^r  the  ran'^e  covv^red  by 
the  tests.    Also  the  pressures  at  a  point  one-half  a  pipe  diameter  below 
th'-,  junction  of  the  riser  and  the  pipe  appear  to  be  in  close  agreaaent,  al- 
though at  th^  end  of  th^  month  the  analysis  of  the  data  \;as  not  complete. 
Comparisons  of  pr^:.ssures  at  other  points  v.lthin  thu  modul  lall  also  be 
made, 

"L'j".  Blaisdell  continued  his  analysis  of  the  data  obtained  from  the 
transition  experiments  as  tim^  p^rmitt^^d.     Cn^  very  important  bent^fit  de- 
rived tlirough  the  use  of  transitions  i-.as  brought  out  by  a  comparison  of 
the  amount  of  concrete  and  the  volume  of  excavation  saved  in-  tho  SAF 
stilling  basin  when  a  transition  is  used.     It  v. as  realized  before  the 
study  began  that  some  savings  -would  be  possible  but  tho  magnitude  of  the 
saving  \<a.s  greatly  under  estimated.    Savings  up  to  63  percent  in  th.-  amount 
of  concrete  in  the  stilling  oasin  walls  and  floor  and  up  to  31  percent  in 
the  amount  of  excavation  i;ere  computv,d  for  ont:  case.    i.ionetary  savings 
should  be  .^reater  than  this,  liowcver,  bL.causc  tho  depth  of  excavation  is 
decreased  and  this  is  the  most  difficult  and  expensive  part  of  the  L.xca\^a~ 
tion.    Much  expensive  sidewall  concrete  is  saved  tlirough  the  us^  of 
transitions  at  the  cost  of  some  incr^-ase  in  the  less  expensive  floor  con- 
crete, the  net  result  being  a  considerablu  reduction  in  the  total  amount 
of  concrete  required.     In  making  thuse  comparisons  it  was  assumed  that  the 
incr'.ascd  quantity  of  concrete  in  the  transition  floor  '.iould  be  compensat- 
ed by  the  decreased  quantity  required  in  the  transition  sidev/alls  due  to 
the  decreased  depth  of  flo\r  in  the  transition.    A  report  presenting  the 
results  of  this  study  to  date  is  plann.jd  but  no  "v<ork  has  yet  b'^^^n  done  on 
it," 

Hydraulic  Studies  -  V.  J.  Palmar,  3till\/ater,  Oklahoma. -"In 
conjunction  I'^ith  the  Region  k  -:ongin^.ering  staff,  a  handbook  of  vegetal 
channel  design  is  being  prepared  in  tl  is  office,     '..illiam  P.  Law  Jr., 
formerly  on  th^..  ■^,.;search  staff,  was  detailed  by  Operations  to  assist  in 
its  preparation. 
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"Tho  irnportc.nt  results  of  sev.,ra?L  years  of  criannGl  testing  at  this  labor- 
atory v/erc  included  in  the  recently  coiiipletod  19h^  annual  report.  These 
are  sorac  of  th^  significant  observations; 

1.  The  experimental  results  substantiate  the  argument  previously  de- 
veloped by  this  project  for  using  VT?.  (product  of  velocity  and 
hydaulic  radius)  for  judging  the  value  of  n  (the  r^tar dance  co- 
efficient).    The  effect  of  slope  is  ■i.dthout  question  accounted 
for  in  this  criterion.     That  R  adequately  represents  the  effect  of 
shape  is  not  as  positive.     Since  cho  greatest  percentage  of  the 
flow  is  do\m  the  cent^^r  portion  of  a  fi^_ld  channel^  with  areas  of 
almost  'dead  T,/ater'  on  the  edges,  the  hydraulic  radius,  "'*;hich  is 
approxiix'.tely  th^.  av^ra^e  depth,  is  too  lev/.     Thv.  correct  depth 
value  lies   .et"v/een  R  and  the  center  depth  and  varies  v/ith  cross- 
sectional  shape.    Fortunately,  the  error  in  using  the  hydraulic 
radius  is  not  serious.     Its  use  t'-:nds  to  result  in  a  conservative 
design. 

2.  Grass  length  lias  a  nigher  irifluence  on  Manning's  n  than  ordinari- 
ly considered,    iviovving  or  grazing  (if  controlled)  is  very  desir- 
able if  ca.pacity  is  impcrt::.nt. 

3.  Density  of  Bermuda  grass  cover  appears  to  have  little  effect  on 
Manning's  n.     The  study  included  covers  ranging  from  fair  to  very 
good,  ~ 

U,     Second  year  covers  of  uru-aoi.ed  covers  of  Bermuda  grass  and  weeping 
lovegrass  afforded  considerable  incr^-ased  retar dance  the  second 
year, 

^,     A  long,  green  excellent  cover  of  ischaemura  (yellow  blue  stem)  go.ve 
the  same  degree  of  retar  dance  as  second  y^ar  urimoi/vod  weeping  love- 
grass.     These  tv/o  covers  have  produced  the  highest  retardance  to 
floxi  of  any  covers  yet  tested  in  the  laboratory.     The  n-VR  re- 
lationship is  significantly  higher  than  that  for  lespedesa  sericca. 

6.     For  good  covers  established  on  silt  loam  the  velocities  selected 
as  permissible  are  8  feet  p^^r  second  for  Bermuda  grass  and  3.5 
f^ot  per  second  for  ^/eeping  lovegrass  and  ischaemuiii.     Th^  use  of 
the  latter  two  bunch  grass  covers  on  slopes  steeper  than  $  percent 
is  not  recoiTiiiiondod, 

"Stability-duration  studies  on  long  Bermuda  grass  describt-d  in  a  pre 

vious  monthly  report,     iven  after  13  hours  at  V=  8  feet  per  second  and  5 
hours  at  V-  13  feet  per  second  a  good  uniform  covc.r  on  a  5  percv-nt  slope 
'rv^mained  essentially  intact.     Less  than  l/h  inch  of  soil  \.as  lost.     In  a 
similar  experiment  a  channel  lined  I'.ith  short  dormant  Bermuda  grass  lost 
less  than  three-fourths  inch  of  soil.    Although  the  bed  was  somewhat  pitt 
and  many  small  roots  kvcre  exposed  the  channel  remained  in  a  condition 
capable  of  h^^aling.     The  importance  of  completeness  and  uniformity  of 
cover  in  endui'^ance  tests  of  this  type  cannot  be  over-emphasized." 


-  21  - 


Hydraulic  Studj.es  -  A.  "  .  Larsh,  Corvallis,  Oregon. -"Several 
irrigated  alFalia  fields  in  tho  Southern  i.asco  Soil  Conservation  Dis- 
trict ;.^re  examined  for  the  purpose  of  setting  up  evaluation,  studies  to 
compare  the  Service  recormaended  irrigation  practices  with  the  previously 
prevailing  methods  as  to  quantity  of  v.ater  used,  labor  required  to  irri- 
gate, and  yields, 

"At  the  fialhcur  Station  r.ovli  was  commenced  on  plots  comprising  the  irri- 
gation trials  on  non-saline  soil.     The  land  ^.vas  prepared,  dikes  construct- 
ed betvreen  plots,  and  fertilisers  and  amendments  applied  as  v/ell  as  the 
subsoiling.     iifter  the  treatments  were  dj.skcd  in  and  the  land  harroved, 
barley  was  seeded  on  tho  grain  plots.     At  this  time  insufficient  surface 
moisture  remained  to  permit  seeding  the  grass  jjlots  so  corrugations  \:ere 
m.adc  and  a  light  irrigation  is  being  applied  to  the  grass  plots.  Since 
ditches  and  veirs  "v/ould  int'^rfere  \vith  sev.ding  th>.'.  grass  plots,  this  pre- 
irrigation  is  being  applied  Y;ith  Ames  furroi.-t;,'pw  irrigation  pipe." 

Hydraulic  Studies  -  Stephen  J.  Llech,  Pressor,  '.Washington. -"Irri- 
gation ivatar  ^^as  available  to  the  farms  b>^loT.»'  tiie  main  cano.l  on  about  the 
first  of  April.    The  Irrigation  Branch  Experiment  Station  being  under  the 
pu!]ip,  did  not  r^^ceive  i;atcr  until  about  th..  middle  of  the  month.  This 
delay  plus  erratic  delivv^ry  has  delayed  and  aggravated  the  irrigctions  on 
the  Station. 

"Tvrclvc  alfalfa  plots  i^ihose  minimiun  available  moisture  lirait  is  60  per- 
cent, v/erc  irrigated  A.pril  23-26.     Rough  calculation  of  infiltration  for 
these  plots  snoi,;  the  character  of  alfalfa's  influence  on  infiltration, 
Tvvo-year  old  alfalfa  had  an  average  infiltration  rate  of  0,o6  inch  per 
hour  "i.hen  irrigated  in  a  furro'v.'  grade  of  2  percent  and  0,27  inch  per  hour 
v»hen  the  furro'v/  grade  was  7  percent.     The  alfa.lfa  seeded  in  September 
19U5j  now  about  a  foot  high,  averaged  only  0.26  inch  per  hour  and  0.10 
inch  per  hour  for  thu  2  percent  and  7  percent  furrow  grades,  respectively. 

"The  infiltration  rate  on  the  new  Svi^^-ding  shoi/od  no  increase  over  that 
from  corn  and  potatoes  in  19uU  and  19U5.     It  seems  that  though  the  plot 
surface  ¥/as  well  cov^r^d  with  vegetation,  the  furro^vs  thv,mselves  vverc  not 
materially  different  from  that  during  the  row  crops  years. 

"Soil  losses  for  both  th^  n>^w  and  old  Sv...dings  were  definitely  large 
enough  to  be  m.^asiured.     They  will  b.:  reported  as  soon  as  laboratory  \'>ork 
on  runoff  saraples  can  be  completed. 

"Llanuf acture  of  Bouyoucos  blocks  is  being  continued.     Nin..ty  blocks  i/erc 
installed  in  the  f-arrow  and  ridge  at  depths  of  1,  2,  3,  1;,  and  6  f  ^^^t. 
It  is  hop^^d  that  additional  blocks  ce.n  be  instrlled  so  th.:..t  \/ith  the  h.lp 
of  thv.,  ;^rav.lmL.tric  plugs  th.,  L.borious  soil  sampling  before  irrigation 
wall  be  reduced  and  perhaps  ultimately  .'eliminated." 
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Hydraulic  Studies  -  Vito  A.  Vr.noni,  California  Institute  of 
Technology^  Pasadena,  Calif ornia. -"Tho  first  draft  of  a  pr^^linrLnary  report 
on  the  model  t  :st  of  tiiu  ^tock  lagle  Lak^  Spillv/ay  was  corapleted.    A  1:^0 
scale  raodel  of  Lake  Coffee  l.ill  Spill^jay  Plan  V  v;as  installed  in  the 
basin  and  a  series  of  ti..sts  was  comply, twd  usin.;^  a  flat  floor  on  th„  struc- 
ture.    Tests  in±Lcated  that  thor--  i.-as  som^.  asyimiietry  in  tho  inflov^"  to  the 
spillway.     This  spill^»/ay  has  a  crest  that  is  circular  in  plan  vieu-  and 
the  T/idth  of  the  structure  reduces  gradually  bet^v'een  the  crust  and  the 
stilling  basin.     The  tests  showed  that  the  converging  walls  caused  the 
flow  to  concentrate  near  th^  center  of  th^.  structure  at  thv^  inlv^t  to  the 
stilling  basin.     This  r^^sulted  only  in  parti:.-l  stilling  action  in  the  hy- 
draulic-jump stilling  basin.     Tho  next  step  in  the  t.-sts  is  to  crovm  the 
floor  in  an  attempt  to  distribut';.  the  '^■fct^r  uniformly  across  the  struc- 
ture at  the  entrance  to  th'.  stilling  basin." 

Sedimentation  StudioS  -  Carl  3.  Brown,  ^ueshington,  D.  C.-"Good 
progress  ii/as  made  in  the  investigation  of  reservoir  silting  in  th^  Central 
Valley  area,  Calif,     iiost  of  the  field  ""j.ork  of  reservoir  surveys  has  been 
completed.     Data  on  several  reservoirs  "v-ure  computed  and  checked  during 
the  month.     The  original  data  on  the  sTorveys  of  Pardee  Reservoir,  made  by 
the  East  Bay  Municipal  Utilities  District  i/irere  obtained  and  recomputed, 
Ei>ctensivc  data  collected  by  the  California  Debris  GomLiission  on 
Lake  Combie  "were  analyzed,  and  a  study  of  similar  data  on  Bullardo  Bar 
Reservoir  is  underway.     Reconnaissance  conservation-survey  laapping  of  the 
watershed  areas  vfas  pushed  ahead  up  to  th.,  sno\v  line,  v»hich  Vv'as  about 
7,000  feCt  elevation  in  the  southern  part  of  the  Sierras  and  about  6,800 
near  Donner  Summit  at  the  end  of  the  month.    About  2,300  square  miles  had 
been  mapped  as  of  April  15. 

"The  Federal  Inter-Agency  River  Basin  Committee,  creatLd  by  executive  or- 
der to  coordinate  planning  for  v>/ater  control  and  utilization  on  drainage 
areas  and  composed  of  representatives  of  the  Departments  of  '..ar.  Interior, 
and  Agriculture  and  the  Federal  Power  Conmiission  voted  at  its  iiieeting  in 
April  to  establish  a  subcommittee  on  Sedimentation  to  correlate  the 
activities  of  the  various  Federal  departments  in  this  field  of  investiga- 
tion.    This  committee  Mill  supt^rcedc  and  take  over  the  ^^ork  of  the 
comriD-ttee  on  stud}''  of  sediment  loads  of  streams  \;hich  has  ocen  in 
existence  for  6  years.     Its  scope  i,;ill  be  sufficiently  broad  to  cover  the 
entire  field  of  sediment  investigations  and  control  methods." 

Sediment  Studies  -  Vito  A.  Vanoni,  Cooperative  Laboratory, 
California  Institute  of  Technology,  Pasadena,  C^ lif ornia.-"A  manuscript 
by  Hugh  Stevens  Bell  entitled,   ' Thermel  Density  Ciirrents  in  Shaver  Lake' 
was  compl--ted.     This  manuscript  is  intended  for  publication  in  the 
Transactions  of  the  American  Geophysical  Union. 


"On  April  3  to  5  -  group  from  the  Laboratory  visited  the  Gebada  Canyon 
Watershed  near  Lompoc,  California,  to  study  the  flood  control  and  sedi- 
niv^ntation  problems  of  that  area.     The  3oil  Conservation  Service  is  pre- 
paring preliminary  plans  for  the  flood  control  in  this  area  and  the 
Laboratory  v;-as  requested  to  give  assistance  in  this  v.ork, 

"Several  small  valleys  vdth  watersheds  10  square  miles  in  area  or  less 
have  developed  gullies  in  the  valley  bottoms  during  tho  last  50  years. 
In  their  original  state  there  v;as  no  v/ell-def ined  drainage  in  any  of 
these  canyons.    The  flo;;  from  tb.sc  canyons,  which  is  heavily  laden  with 
sediment,  discharges  into  the  valuable  valley  land  and  deposits  consider- 
able material  which  da.magcs  both  the  land  and  thv  crops.     The  "problem  is 
to  protect  these  lands. as  vicll  as  the  Aralley  bottoms  of  the  tributaries 
themselves.    The  protection  "vjork  involves  the  stabilization  of  existing 
gullies  and  the  prevention  of  the  formation  of  new  ones.     This  control 
T/ork  can  be  done  by  normal  methods,  but  the;  uxp^nse  of  such  work  i;'Ould  be 
greater  than  appears  justifiable.     Therefore,  in  order  to  do  this  vrork  at 
a  reasonable  cost,  it  i.ill  be  necessary  to  develop  chi^ap^r  m^-ans  of  ef- 
fecting th.^  controls." 

Drainage  Studrles  -  Ellis  G.  Disek^r,  "laleigh,  Uorth  Carolina. - 
"The  Res.,arch  drainage  installation  on  Bladen  silt  loam  at  the 
J.  V,  Taylor  farm,  near  Bethel,  K.  C. ,  mss  begun  in  February  and  was  com.- 
pleted  May  [|.,  with  the  exception  of  the  installation  of  \jater  \vells  and 
the  hand  sloping  of  11,079  feet  of  small  open  ditches  which  ivere  cut  r.lth 
a  tile-trenching  machine.    Also,  the  spoil  banlcs  on  soiae  of  these  ditches 
are  to  be  spr^^ad.     The  sloping  of  these  ditches  \.dll  be  accomplished  as 
quickly  as  labor  is  available. 

The  folloYiiing  construction  for  the  drainage  experiments  was  completed: 

1.  An  outlet  ditch  3  to  $-1/2  f^i^t  de^-p,  emptying  into  an  old  drag-line 
canal  -vv-hich  also  was  deepened  and  cleaned  out, 

2.  6,000  feet  of  old  ditches  \,ere  filled, 

3.  3  V-ditches  ^ach         f;.et  in  length. 

h.     2  double  bed  drains,  v^ach  ^95  feet  in  length,  spaced  90  to  120  feet 
apart.    These  are  essentially  a  terrace  -i-dth  a  20  foot  base,  l8  to  2h 
inches  high,  \a.th  a  channel  on  each' side  10  to  l8  inches  deep,  , with 
a  bottom  width  of  l8  to  2k  inches,  and' a  top  vddth  of  10  to  12  feet, 

5.  3  single  bed  drains  (small  V-ditch-^s)  of  595  feet  in  length,  having  1 
foot  bottom  Tddth,  12  to  16  inches  d.ep  and  9  to  11  foot  top  vddth, 
and  drain  spaced  60,  90,  and  120  feet  apart, 

6.  h  small  ditch..s,  ^.ach  7^0  fe^t  in  length,  averaging  3  f^et  in  depth, 
16  to  2U-inch  bottom  v/idth,  7.5  to  8.0  foot  top  T,vidth,  and  ditches 
spaced  60,  90,  and  120  feet  apart. 
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7.  An  interception  ditch  1,8U8  fe^t  long  v.dth  d^pth  of  2-1/2  foct  at  the 
upper  und,  and  5  f'-'^t  di.-:;p  at  the  low.^r  ^nd.     This  ditch,  laid  out  in 
the  forci  of  an  "L",  vdll  int^rCv-pt  vfat^r  frora  several  acres  of  high 
ground,  also  runoff  from  a  consid->:,rablc  wooded  er^^r.,  and  empties  in- 
to the  lead  ditch  at  th^.  south  „nd  of  th^  cxp  .rimental  area. 

8.  ,9  small  ditchL-s,  each  averaging  hS2  f<^ct  in  length,  3  f-ct  in  depth 

and  19  inch^^s  vdde  Y;ith  a  grade  of  0.2  foot  pv.r  100  f^ut  and  1-1/2:1 
side  slope,  and  ditch>.s  spaced  ^0 ,  100,  1^0,  and  200  fv:et  apart. 

9.  5  lines  of  tile,  each  line  700  fe^t  in  l^-ngth  at  avL;:rage  depth  of  2 
feet  • 

10.  h  lines  of  tile,  at  average  depth  of  3  f^-^-t,  the  first  throv;  being  700 
fuet  long,  and  the  last  line  673  f^ot  long.     The  last  73  fc^t  of  the 
upp^r  und  of  th^  last  lino  is  completely  wrapped  Ydth  2-ply  roofing 
paper,  also  the  upper  ^00  fe.t  of  one  line  is  c-mpletely  ^Tapped  vdth 
strips  of  roofing  paper  6  inches  vvide  and  13  inches  long, 

11.  h  lines  of  tile  at  a  depth  of  h  feot,  each  line  being  673  foot  long. 
One  line  h,  s  the  upper  end  of  the  joints  compl..tely  ivTapped  for  a  di.s- 
tance  of  ii73  f^ut.     The  upper  73  f-et  of  th^  other  lines  are  also 
completely  "kv-rapped.     Also  tile  lines  \mich  do  not  have  the  joints  com- 
pletely m-apped  as  noted  above,  have  a  strip  of  2-ply  roofing  paper, 

6  -^.nches  idd^  ajid  9  inches  long,  semi-circling  the  upper  portion  of 
the  joints  to  pr^.vent  silting.    Idth  a  comparison  of  the  partially 
and  completely  wapped  joints  it  irill  be  possible,  to  determine  if  it 
is  necessary  to  v.rap  tile  joints  in  this  type  of  soil. 

"All  tile  lines  have  a  grade  of  0.2  foot  per  100  feet  and  all  tile  is  of  1| 
inch  diameter  and  th..  lines  are  spaced  $0j  75 ^  ^^nd  100  fect  apart  for  each 
depth  vdth  a  guard  step  and  extra  line  bet"feen  the  different  eiepths.  The 
guard  line  is  installed  at  the  shallo\.est  .lepth,  spaced  $0 ,  75'^  and  100 
f ^ct  apart.    The  bed  drains  and  V-ditches  have  an  outlet  at  each  end.  The 
water,  is  conducted  through  an  6  inch  terra  cotta  pipe  into  the  outlet 
ditcheS  to  prevent  overfall  and  hv:ad-water  erosion.     Open  ditches  iK'liLch 
have  an  overfall  of  6  inches  or  more  into  the  main  outlet  also  have  an  8 
inch  pipe  installed  in  the  end  of  tn^.  ditcli  to  prevent  erosion." 

Drainage  Studies  -  R,  E.  Iviorris,  North  Liberty,  Indiana. -"Total 
rainfall  for  the  month  \;:::S  1.U6  inches  which  is  approxiiiiately  one-half 
•  normal, 

"About  0,5  mile  of  5-inch  drain  tile  'were  placed  in  the  drainage  plots.  An 
eight-man  crew*"  was  assembled  for  the  work  and  wc  w^re  :.ble  to  do  the  ditch- 
ing, laying,  and  blinding-in  within  5  days.     Onions  and  carrots  v^ere  sown 
in  th..  plots  immediately  following  the  tiling  operations, 

"Because  of  the  comparatively  dry'WGathcr  the  muck  soil  in  this  area  became 
qidte  susceptible  to  blowing  and  serious  damage  was  done  to  onion  crops  by 
high  vdnds  on  April  25  and  26.     Soil  drifts  12  inches  in  iicight  were  in 
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cvidcnco  at  the  cxpcrimont  farm  and  in  fields  belonging  to  coriimcrcial 
gro-v^^ors.     Permanent  i.dndbroaks  \r'^rc  largely  ineffective  in  tiiis  particu- 
lar case  bL.causc  they  arc  located  to  give  protection  from  westerly  vdnds 
and  the  damaging  -.-Inds  came  from  th^.  north.     This  is   :n  ^rosion  problem 
in  this  area  v;hich  deserves  attention." 

Drainage  Studies  -  I.  L.  Saveson,  Baton  Rouge,  Louisiana. -"Dur- 
ing the  ivdnter  months       roughly  designed  and  liave  fabricated  most  of  the 
parts  for  a  sled-type  experimental  mole  machine.     IVu  -..orkud  this  up  more 
for  an  ezq^erimental  machine  rather  than  a  fluid  machine  in  order  to  deter- 
mine some  of  the' factors  involved  in  constructing  mole  channels,     ".e  hope 
that  after  1,0  have  completed  our  experiments,  vdth  a  fev;  minor  changes  or_ 
additions,  wc  can  adapt  it  for  field  operations.     Thu  maciiinu  h-.s  the 
follovdng- facilities  and  \;e  hopu  to  deterhiin.,  v.ith  it: 

1=     The  tovf  beam  is  m.ount^d  b/  a  parallelogram  to  a  set  of  sled  run- 
ners, trying  to  devise  a  m^ans  of  hcving  thvi,  line  of  draft  cut 
across  the  mclv^  point  for  various  d^^pths,  thus  by  being  mounted 
on  a- parallelogram,  as  the  raolu  point  goes  deeper  th..  distance 
from  the  tractor  bacomv^s  greater, 

2.  Length  of  tow  beam  can  be  varied  in  order  to  determine  length  of 
beam  necessary  to  make  the  line  of  draft  follovj  in  the  right  lo- 
cation and  have  the  machine  penetrate  and  run  evcn„ 

3.  The  blade  •vr  beam  to  v^hich  the  rael^  p,dnt  is  fastened  is  con-  ■ 
struct^d  hollov^  from  two  3/8-inch  plates  "wcld-^d  together  and  the 
mole  point  is  also  holloiVo     This  will  be  perforated  ."v.ith  very 
small  drill  openings  and  hooked  tc  water  prcss^ore  in  order  to 
lubricate  the  point  and  blade,  thus  trying  to  r^^ducu  th.'.  amount 
of  draft  of  the  mole  machine.     Tliis  machine  is  to  be  equipped 
with  a  telescoping  hitch  and  latch.    "I'hen  the  latch  is  released 
the  tractor  will  pull  the  point  cut  of  the  ground. 

Provisions  for  installing  moles  on  grad^^.     It  is  contaaplated 
hooking  a  hydraulic  jack  in  the  linlcage  bctv;^,en  the  hitch  and 
tow  beam  in  -  rdur  to  vary  the  depth  whilu  th'.  machine  is  opera- 
ting. 

"Last  fall  ^;.e  started  operations  cn  the  Smithfi^ld  Plantation,  i/erking  out 
a  block  of  12  cuts.     One  cut  was  completely  cr:".med  and  graded  and  another 
partially  -i/hcn  wo  had  to  stop  operations  on  account  of  'uet  "»<..ather.  ':c 
started  operating  this  spring  to  finish  this  and  v.e  should  complete 

it-  the  v.'-eck  of  April  1^.     The  record  of  ivork  dene  is  as  fellows': 

Cut  1,     Graded  with  bulldozer  and  Caterpillar. 

2.  Grading  iivork  started  idth  Caterpillar  50  and  grader.  ^iQ 
v.ere  ferc^d  to  finish  it  'Mith  bulldozer  due  to  bad  -t'/eather. 

3.  Shoulders  "v/ere  first  cut  dovm  and  flattened  v.lth  Caterpillar 
50  and  grader.     Cut  "v-as  crci.med  with  bulldozer  and  smoothed 
up  with  Caterpillar  50  and  grader. 
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ii.    This  cut  ViTas  crowned  by  ploijlng,  iisin^  \.-9  International 
wheel  tractor  and  a  li-bottom  John  D^cre  disk  plcv/.  The 
cut  ;/as  ploi'.'^d  7  timcjo.     Th„  shoulders  \<^ri'  later  cut  off 
"ivlth  Caterpillar  $0  and  grader. 

5.  This  cut  was  graded  entirvilj  i.ith  Caterpillar  ^0  and 
grad^Lr , 

6.  This  cut  i/as  ontir^-ly  crowned  by  grading  with  bulldozer  on 
a  Model  SO  tractor  without  cutting  should^^r  off  or  flatten- 
ing^ as  was  don^.  on  Cut  3.     Tha  Caterpillar  50  and  grader 
were  used  to  siiV.toth  the  cut  after  grading. 

7.  This  cut  "v.as  crowned  'v<ith  ■'V-9  whe^l  tractor  and  Parson 
Yliirlvdnd  torracer.     Th^-  cut  \!as  luorked  h  times  and  the 
shoulders  cut  off  T.'.dth  Cat>-,rpillar  ^0  and  grader. 

8.  Shoulders  only  removed  ivith  Caterpillar  50  and  grader  and 
earth  worked  back  from  lateral  ditches  just  far  enough  to 
waste  it. 

9.  Shoulders  removed  vath  bulldozer  on  SO  tractor.  Earth 
"ViTorkwd  back  from  lateral  ditches  just  far  enough  to  "v.'asto 
it. 

10.     This  cut  i/as  left  as  a  check, 

11  I:  12.     These  cuts  are  small  cuts  and  are  not  used  for  cane  produc- 
tion. 

"Along  the  west  side  of  this  block  of  cuts  v»ras  a  quantity  of  spoil  on  the 
ditch  bank.  It  was  light  spoil  running  about  100  cubic  yards  to  the  sta- 
tion. This  spoil  was  throvm  back  from  the  ditch  "V'^ith  th^.  D-k  Caterpillar 
tractor  equipped  \d.th  draglin^j  attachM'^nt  and  smjoth^-d  up  "v-ith  bulldozer. 
On  the  eest  side  of  this  block  of  cuts,  8,  9,  10,  11,  ^nd  12,  i/as  some 
heavy  spoil  i/vhich  "kvo  could  get  back  of  'i,.ith  the  bulldozer.  This  spoil 
runs  about  300  cubic  yards  t'-j  the  station." 

Drainage  Studies  -  L^e  D.  DuiiITA,  Athens,  Georgia. -"On  April  h 
the  rough  draft  of  th>.,  Clim::tological  :^..port  "v.ith  regard  to  drouth  fre- 
quencies in  the  different  ogriculturel  areas  ef  Georgia  was  ccmpleti^d  and 
given  to  IJjr.  Driftmier,  Head  of  Agricultural  Engineering  Department, 
University  'f  Ge.rgia,  for  corrections  and  criticism." 

Drainage  Studios  -  G.  Kay  Dovis,  The  Everglades  Pr:ject,  Fort 
Lauderdale,  Florida. -"The  Lake  level  on  May  1,  was  l$.h6  (Okeechobee 
Datum).     This  is  obeut  0.9  of  a  f.:ot  drep  during  the  month  of  April. 
Practically  all  of  tliis  discharge  ivas  made  through  the  St.  Lucie  and 
Caloosahatchv  c  canals . 

"Ten  (10)  Acres  were  diked  on  Section  9  of  th.     .allis  Farm  and  llr.  ;allis 
is  ef  the  opinion  that  the  studies  te  be  made  on  r'-ilati-^n  of  soil  tj^pc 
and  depth  .and  underlying  material  to  pur.iping  requirements  should  be  made 
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on  the  10  acres  in  Section  9  during  the  month  of  June  since  the  ifater 
level  is  higher  at  that  time  of  the  year.    Vje  had  originally  planned  to 
leave  the  purap  at  its  present  location  until  the  v^ater  level  vras  about 
a  foot  above  the  ground  surface  outside  the  dike  area  and  run  another 
test  at  that  time,     I  wuld  like  to  run  the  test  on  the  Bro'vvn  Farm  v/hen 
the  vrater  level  is  at  its  maximum  and  this  may  necessitate  moving  the 
p\imp  to  Section  9  and  then  moving  it  back  to  its  present  location,  V.;e 
Vd-ill  v/atch  conditions  and  be  guided  accordingly  so  that  a  test  can  be 
made  at  both  places  this  summer." 

i 

Drainage  Studies  -  Mo  H,  Gallatin,  Homestead,  Florida. -"Since 
the  last  of  March,  little  or  no  rain  has  fallen  in  this  area.     As  a  re- 
#  suit,  our  v/ater  tables  have  dropped  very  fast  during  the  month.     The  \Jell 

E-33  at  the  first  of  the  month  had  a  ground-water  table  1.23  feet  above 
m.s.l.     The  reading  on  April  30,  shows  the  water  table  vras  a  minus  0.19 
foot  belovY  m.s.l.    This  v/as  the  only  minus  elevation  recorded  for  the  area 
though  many  of  the  wells  are  very  close  to  m.s.l.  at  the  present  time. 
The  greatest  drop  again  occurred  in  the  marl  area. 

"If  no  rain  falls  during  the  next  few  da,js  the  vjater  table  will  drop  be- 
low m.s.l,  over  most  of  the  lower  part  of  the  area." 


4 
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IRRIGATION  DIVISIOM 

Evaporation,  Transpiration  and  Seepage  Losses  Affecting  Irriga- 
tion Practices  -  Salinas  Valley,  Calif. -Harry  F.  Blaney  reports  that  the 
chapter  on  Consuraptive  Use  of  '.ater  in  Salinas  Valley,  prepared  for  the 
report  of  the  California  Division  of  V.ater  Resources,  "V'.as  completed.  It 
includes  detailed  climatological  and  evapo-transpiration  data  for  the 
Pressure,  -ilast  Side,  Forebay,  Arroyo  Seco,  and  Upper  Valley  areas.  In 
connection  with  the  overdraft  investigation  of  ground-vrater  supply  in  the 
lovfer  portion  of  the  valley,  the  State  Engineer  requested  an  estimate  of 
monthly  evapo-transpiration  losses  in  areas  of  higii  water  table.  Unit 
values  of  monthly  consumptive  use  of  water  for  several  crops  'twere  calcu- 
lated as  follov.s: 


Month 

Evapo-transpiration  (irrigation  season 

) 

Alfalfa 

Liedium  . 
brush-treesi/ 

trees-brush— 

Swarapl/ 

April 
May 
June 
July 
August 
September 
October 
Totals 

Inches 

2.96 
U.oU 
U.79 
U.96 
I4.67 
U.15 
3.23 

Inches 

2.92 
3.38 
3.52 

3.65 
3.I42 
3.05 
2.71 

Inches 

5.U7 
7.15 

7.61 
9.2U 
8.6U 
7.52 
3.37 

Inches 

U.39 
6.58 

6.95 
7.81 

6.77 
6.02 

a. 67 

28. 80 

22.65 

U9.00 

U3.19 

1/  Grov'dng  in  area  of  high  \<ater  table,  with  ample  ground  v,ater  to  take 
care  of  evaporation  and  transpiration. 


Santa  Ana  River,  Calif. -After  establishing  the  altitude  of  the  reference 
points  on  several  observation  wells  in  Santa  Ana  Canyon,  Dean  C.  Muckel 
tabulated  the  well  records  and  drev/  various  cross  sections  and  profiles 
of  the  ground-water  table.     It  is  apparent  from  these  records  that  the 
stream^  is  influent  daring  the  s^imraer  m.onths  and  supplies  at  least  part  of 
the  water  being  used  by  the  valley  vegetation. 

Evaporation  from  '.ater  Surf aces. -A.  A.  Young  reports  further  compilation 
of  evaporation  records  for  California  is  progressing  steadily.     The  com- 
pilation vd.ll  eventually  include  all  the  evaporation  data  in  the  State, 
together  mth  appurtenant  temperature  and  v.  ind  records  where  such  data 
are  available.     The  results  will  eventually  become  available  for  distri- 
bution by  publication  in  a  State  of  California  bulletin.  Evaporation 
records  are  available  from  all  parts  of  the  State  but  are  i.iore  numerous 
in  the  southern  part  where  the  wa"Der  supply  is  least  and  storage  reser- 
voirs are  more  numerous. 
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Depths  of  annual  evaporation  vary  greatly  according  to  differences  in 
local  conditions^  as  much  as  7^  to  100  inches  difference  being'  observed 
between  evaporation  from  a  ''eather  .Bureau  pan  in  the  Colorado  Desert  and 
similar  pan  in  the  mountains.    As  m^uch  as  100  percent  difference  in  a 
single  month'  iias  been  noted  at  tvro  stations  10  miles  apart,  one  being  af- 
fected by  dry  desert  v/inds  while  the  other  v;as  not„     This  is  the  first 
attempt  to  correlate  all  evaporation  data  in  the  State,  and  the  result  is 
expected  to  be  useful  in  many  'v.'ays,  particularly  in  connection  vdth  esti- 
mating evaporation  losses  from  surfaces  of  water  stored  in  reservoirs  for 
irrigation  and  as  indices  of  plant  irrigation  requirements  on  soil- 
conservation  districts  and  other  irrigated  areas. 

Studios  of  Irrigation  Practices  as  'They  Affect  "uater  Supplies. - 
Dean  h.  Bloodgood  reviewed  a  memorandumi  prepared  by  Penn  Livingston  of 
the  Geological  Survey,  regarding  the  drilling  of  wells  by  \iard  County  Ir- 
rigation District  No,  1  near  Barstow,  Tex,,    Since  November  7,  vvells  have 
been  drilled  about  l/U  mile  apart  along  the  bank  of  the  iiain  Canal,  and 
the  district  plans  to  drill  four  more  to  supplement  the  water  supply  from 
Red  Bluff  dam.     The  water  is  pumped  direct  into  the  kain  "anal.    Red  Bluff 
Reservoir  has  about  61,000  acre  feet  of  "vjater — probably  only  enough  for 
one  irrigation. 

Mr.  Bloodgood  obtained  analyses  of  the  waters  of  four  of  the  wells „ 
vater  from  Vifell  No«  k  contained  20U  ppm,  bicarbonate,  2,310  ppm.  sulfate, 
and  2,010  ppm,  chloride.    Vjater  from  well  No.  5  contained  182  ppm,  bicar- 
bonate, 2,L|.10  ppm.  of  sulfate,  and  1,660  ppm.  chloride,    ITater  from  ITell 
No.  6  contained  180  ppm.  bicarbonate,  2,190  ppm.  sulfate,  and-  1,680  ppm, 
thlorido.    The  Buckelev/  well  and  lov-xst  one  along  the  Main  canal  shoY^-ed 
226  ppm.  bicarbonate,  2, [[20  ppm.  sulfate,  and  2,2[j.O  ppm.  chloride. 
I'lr.  Bloodgood  not-.s  ^-hat  "these  'v/aters  arc  considered  good  for  irrigation 
in  the  Pecos  Valley,  the  only  place  in  United  States  I  know  of  where  no 
one  kno-'rfrs  anything  about  the  quality  of  water  as  it  affects  plant  grov,i:,h." 

SnoM  Surveys  and  Irrigation  '.atcr  Supply  Forecasts  -  April  forecast 
summaries  .-R.  A. ' 'jbrk  and  Paul  A,  Ewdng  assembled  the  reports  of  the 
April  sno"w  surveys  tlriroughout  the    .estcrn  States  and  prepared  nei/s  re- 
leases and  articles  for  two  magazines  summarizing  the  results.     The  over- 
all 19)46  outlook  is  for  runoff  generally  equaling  or  exceeding  the  long- 
term  average  in  the  northern  half  of  the  Mountain  and  Pacific  States,  but 
for  subnormal  supplies  in  the  southern  drainage  basins.     In  portions  of 
the  Columbia  River  Basin,  runoff  may  be  as  much  as  200  percent  of  normal, 
a  potential  flood  menace  being  indicated  along  both  sides  of  the  Cascade 
Mountains  and  the  lower  reaches  of  Kootenai  River.     The  decline  from 
north  to  south  is  progressively  emphatic,  hov>fever,  and  Not-/  Mexico, 
southern  Utah,  Arizona,  and  southern  California  i^ll  experi-ence  shortages 
of  severe  proportions.     The  deficiencies  vdll  be  somewhat  eased  by  carry- 
over storage,  which,  vj-ith  careful  use,  may  be  enough  to  m^et  19U6  re- 
q-uirements  of  most  areas  having  storage  rights. 
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Detection  of  measurement  error s.~R.  A.  Vaork  reports  the  investigation  of 
an  error  in  measurements  on  a  Mt.  Hood  snovj-  course  v\rhich  disclosed  pre- 
cautions necessary  v/here  snov;  characteristics  are  peculiar.     On  the 
course  in  question  the  April  1  survey  shov.ed  only  ^0  inches  of  snovj", 
which  was  somewhat  belov;  expectation.    A  rcsurvey  showed  about  85  inches. 
The  discrepancy  Y;as  found  to  be  due  to  the  "corky"  character  of  the  snoyr. 
This  caused  the  snoTj  to  stick  in  the  tube  and  prevented  entrance  of  a 
full  core  as  the  tube  was  thrust  to  the  ground.     The  best  method  in  such 
circurastances  is  to  take  each  sample  in  sections,  as  v/as  demonstrated  to 
the  survey  crew. 

Storage  of  Water  Underground  for  Irrigation  -  San  Joaquin  Valley,  Calif »- 
Dean  G.  iviuckel  reports  that  in  view  of  the  results  obtained  in  the  labor- 
atory on  soil  cores  and  verified  on  some  of  the  field  test  ponds  it  seems 
rather  definite  that  micro-organisms  are  at  least  one  of  the  causes  for 
the  decrease  in  percolation  and  also  that  they  tend  to  aggregate  the  soil 
upon  drying.  It  is  planned  to  operate  some  of  the  field  test  ponds  so  as 
to  determine  how  the  microbial  action  in  soil  aggregation  can  best  be 
utilized  under  field  conditions. 

Antelope  Valley,  Calif. -Dean  C.  Muckel  visited  an  area  being  developed 
for  spreading  of  waste  Y/ater  from  the  Los  Angeles  Owens  River  aqueduct. 
The  spreading  system  is  on  Kings  Canyon  debris  cone  and  when  completed 
ivill  consist  of  20  basins  formed  by  contour  dikes.     The  ivater  supply  to 
each  basin  is  controlled  by  gates  and  each  basin  can  operate  independent- 
ly of  the  others.    The  completed  system  vd-ll  have  a  total  wetted  area  of 
80  acres,    A  U2-inch  outlet  Y/as  installed  in  the  aqueduct  by  the  City  of 
Los  Angeles  and  local  people  are  doing  the  remaining  part  of  the  vrork. 
Percolation  tests  made  last  year  at  this  location  showed  initial  percola- 
tion rates  of  12  feet  per  day  with  a  steady  decrease  to  about  1  foot  per 
day  over  a  period  of  many  weeks.    According  to  our  experiments  elsewhere 
the  initial  rates  can  be  expected  to  recover  mth  a  thorough  dryi.ng  of  the 
soil. 

Drainage  of  Irrigated  Lands  -  Imperial  Valley,  Calif .-V.  S.  Aronovici  re- 
ports that  tviTo  irrigation  studies  v>rcre  completed  on  l/k  mile  runs,  and 
results  of  all  irrigation  runs  involving  the  soil-moisture  gain  as  re- 
lated to  irrigation  application,  water-table  rise,  and  salt  balance  were 
summarized.     The  studies  conducted  on  areas  having  vrater  table  at  h  feet 
or  less,  were  much  less  satisfactory  than  runs  conducted  on  fields  virhere 
the  water  table  was  considerably  deeper.    No  direct  relationship  appear- 
ed betvireen  the  period  water  stood  at  any  given  station  and  the  total 
quantity  of  water  entering  the  soil.     Rate  of  intake  per  hour  vras  slower 
for  stations  having  long  ponding  time  than  at  stations  having  short  pond- 
ing period. 

In  an  effort  to  evaluate  this  phenomenon  further  a  small  inf iltrometer 
was  designed.  The  unit  consists  of  two  fnetal  rings  7  and  10  inches  in 
diameter,  held  together  with  metal  spokes,    A  mariotte  bottle  supplies 
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water  to  the  outer  ring..    The  water  supplied  to  the  inner  cylinder  is 
provided  by  a  mariotte  apparatus;  however,  a  cylinder  h  feet  long  is 
used  instead  of  a  bottle.    This  cylinder  is  graduated  in  ICO  cc,  units 
so  that  a  close  check  of  the  rate  at  which  v^ater  is  supplied  to  the 
cylinder  can  be  obtained.    As  an  added  check  a  hook  gage  is  used  to  ob- 
serve minor  fluctuations  in  vrater  level  within  the  inner  ring. 

Three  runs  were  completed.     The  first  run  was  made  on  silty  clay  loam 
soil  •w'ith  a  high  vratcr  table  and  considerable  soil  moisture  present  in 
the  upper  soil  profile.    The  second  run  was  conducted  on  silt  loam  to 
silty  clay  loam  soil,  with  low  moisture  content  in  the  upper  profile  and 
with  a  water  table  below  6  feet,'.  The  third  run  was  made  on  light  fine 
sandy  loam  soil  vdth  a  water  table  at  h  feet  and  a  rather  high  soil- 
moisture  content  below  h  inches. 

Although  the  soil  textures  of  run  I  and  run  III  are  quite  different,  the 
water  table  is  high  in  both  cases  and  the  final  i-ates  of  intake  are  very 
similar.    Run  II  showed  the  highest  rate.    These  preliminary  runs  sug- 
gest the  complexity  of  the  problem,  of  setting  up  criteria  for  irrigation 
layouts  and  show  the  need  for  continued  investigation  along  these  lines. 

Water  Requirements  of  Cowlitz  District,  Ore«-E.  C.  Gwillim  reports  that 
estimates  of  irrigation-water  requirements  were  made  for  the  Coi^litz  Soil 
Conservation  District.    Little  irrigation  has  been  developed  in  the  dis- 
trict, so  it  Vifas  necessary  to  compare  it  "vd.th  areas  of  similar  climate, 
soils,  and  crops.    It  was  concluded  that  18  to  2h  inches  of  irrigation 
water  would  be  required..- 

Opportunity  for  Drainage  Studies. -J.  Sc  James  reports  that  work  underway 
by  Operations  ■  in  the  Big  Horn  Soil  Conser^'-ation  District  ¥/ill  provide  a 
full-scale  laboratory  for  drainage  studies.    It  will  cover  an  area  of 
some  10,000  acres,  embracing  the  upper  part  of  the  irrigated  section  near 
Hardin,  Mont, 

The  area  appears  to  present  many  of  the  factors  typical  of  the  drainage 
of  irrigated  land.    These  include  the  sources  of  excessive  water  -  canal 
seepage,  excessive  application  of  irrigation  water,  restricted  surface 
drainage,  etc.j  the  movement  of  ground  vir at er  through  the  complex  forma- 
tions of  the  river  valley;  and  the  hydraulic  properties  of  various  soils 
and  subsoils. 

More  than  100  observation  wells  are  now  being  established  by  the  Work 
Unit  in  cooperation  vdth  the  Big  Horn  Soil  Conservation  District.  Holes 
are  put  down  with  an  earth-boring  machine  operated  by  the  Service.  This 
machine  is  equipped  to  bore  an  8  inch  hole  to  a  maximum  depth  of  30  feet, 
■The  vrells  are  cased  vvlth  3  inch  galvanized  iron  downspouting.    i7ater  ob- 
servations v.dll  be  made  at  monthly  intervals. 
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Some  of  the  clay  soils  of  the  area  are  as  rauch  as  2C  feet  doepc     An  in- 
teresting feature  of  trie  investigation  mil  be  explorations  through 
these  deep  clays  and  observations  of  the  hydrostatic  ^/at  jr  level.  These 
explorations  may  indicate  the  desirability  of  \vells  in  drainage  ditches 
to  reduce  the  \/ater  pressure  under  these  tight  soils, 

A  similar  investigation  is  contemplated  in  the  Paradise  Soil  Conservation 
District  in  the  Ivli-lk  River  Valley.     This  District  has  areas  of  deep  clay 
soils  similar  to  some  of  those  in  the  Big  Horn  District,     In  other  i.ays, 
however,  the  areas  are  quite  different  and  other  phases  of  the  drainage 
problem  will  be  present edo 
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